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8.1 DESCRIPTION 

JP 10-225426 addresses limitations in a Hamamatsu US patent (US4556057), an Alfano US patent 
(US5042494) and a previous Olympus Japanese patent application (JP07-222712), which utilized a laser 
for fluorescence excitation. The problem is that the laser beam does not get spread out much by the 
endoscope so the illumination is not uniform across the viewing field. In addition, the problem of poor 
endoscope transmission of blue light is addressed. The uniformity issue is the same issue as previously 
dealt with in JP07-222712 and US5749830. Five embodiments are put forward to deal with this 
problem. 

The first embodiment utilizes separate light guides for fluorescence excitation light and white light 
illumination [001 1] (Figures 1-6). A separate quartz bundle with low NA is utilized for improved 
transmission of excitation light. 

The second embodiment utilizes a common light guide [0052] (Figures 7-8). Lenses are used to broaden 
the excitation light from the laser. 

The third embodiment utilizes a zoom lens driven by a piezoelectric mechanism to broaden the laser 
beam so that the field of illumination is the same as for white light [0065] (Figure 10). In a modification 
of the third embodiment, a liquid crystal is utilized to broaden the beam. 

In the fourth embodiment an auxiliary excitation light guide is provided that goes through the endoscope 
biopsy channel [0074] (Figure 12). This light guide has an electrically driven curved part based on 
analysis of the fluorescence image. 

The fifth embodiment incorporates two excitation light guides to improve the brightness (and size of 
field) of the excitation light [0078] (Figures 13-14). A plunger moves the appropriate guide into place at 
the light source end. 
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A Xenon or halogen lamp is specified as a white light source and a HeCd laser is specified as the blue 
excitation light source. 
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(54) [Title of the Invention] 

FLUORESCENT OBSERVATION DEVICE 
(57) [Abstract] 

[Object] The object of the present invention is to provide a fluorescent observation 
device which makes it possible to perform fluorescent observation more simply. 

[Solution] The fluorescent observation device 1 has a xenon lamp 24 used for ordinary 
observation, and a laser 25 that generates exciting light used for fluorescent observation, 
as a light source device 3. [These light sources] emit light on the side of the observation 
site via respective light guides 21 and 22 for white light and exciting light, which are 
installed in the endoscope 2, and further via an illumination lens 3 1 from the tip end 
surfaces [of the light guides]. The portion of the illumination lens 31 that faces the tip 
end surface of the light guide 22 [Translator's note: original erroneously reads "21".] 
used for exciting light has a greater curvature than the convex portion that faces the tip 
end surface of the light guide 21 used for white light, so that [the exciting light] is emitted 
across a broader angle than the white light. Accordingly, there is no need for an operation 
to alter the visual field in bending operations, etc., in the ordinary observation state, and 
almost any desired portion within the visual field of ordinary observation can be observed 
under fluorescence by switching to the fluorescent observation state. 



[Key: 8 Fluorescent image processing device, 9 Image display control device, 10 
Monitor, 11 Foot switch, 12 LI. control means, 13 Timing controller, 24 Xe lamp, 25 
Laser, 28 Driver.] 
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[Claims] 

[Claim 1] A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
living body, which has a light guide for white light that transmits white light, and a 
light guide for exciting light that transmits exciting light, 

an exciting light illumination means is provided which causes the aforementioned 
exciting light to diffuse to a greater extent than the aforementioned white light. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Utilization] The present invention concerns a fluorescent observation 
device which obtains ordinary endoscopic images and fluorescent endoscopic images 
without any replacement of the light source device for ordinary observation or light 
source device for fluorescent observation, and without any replacement of the image 
pickup device for ordinary observation or image pickup device for fluorescent 
observation. 

[0002] 

[Prior Art] In recent years, techniques in which auto-fluorescence of living body or 
fluorescence of a chemical substance injected into the living body is detected as a two- 
dimensional image, and degeneration of living tissues or conditions of diseases such as 
cancer, etc. (e. g., the type and extent of progression of such diseases), are diagnosed from 
such fluorescent images, have been disclosed in U.S. Patent No. 4556057 and U.S. Patent 
No. 5042494. 

[0003] When living tissues are irradiated with light, long- wavelength fluorescence is 
generated by this exciting light. Examples of fluorescent substances in the living body 
include the NADH (nicotinamide-adenine nucleotide) of collage, as well as FMN (flavin 
mononucleotide) and pyridine nucleotide, etc. Recently, correlations between such 
factors in the living body and diseases have begun to be clarified. 

[0004] Furthermore, fluorescent agents such as HpD (hematoporphyrin), photofrin and 
ALA (5-aminolevulinic acid), etc., tend to concentrate in tumors, and sites of disease can 
be diagnosed by injecting such fluorescent agents into the living body and observing the 
resulting fluorescence. 

[0005] In such cases, arrangements have been made so that diagnosis by ordinary 
observation utilizing white light can be used in combination with fluorescent observation. 
A conventional example of a system of this type is described in (for example) Japanese 
Patent Application Kokai No. Hei 7-222712. 
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[0006] 

[Problems to Be Solved by the Invention] However, in the abovementioned conventional 
examples, a laser is used as a light source for fluorescent observation, and because of the 
narrow irradiation angle peculiar to lasers, i. e., the small NA value, irradiation is possible 
only in a portion of the range which is narrower than the illuminating means. 

[0007] As a result, the following drawback has been encountered: specifically, 
fluorescent observation is possible only in a narrow portion of the visual field illuminated 
by the white light illuminating means. 

[0008] Accordingly, even in the case of sites which area present and can be observed 
within the visual field of ordinary observation, operations such as setting [these sites] in 
the irradiation range of the exciting light by bending a bending part or moving the tip end 
part, etc., are required in order to achieve fluorescent observation of such sites. Thus, 
time is required for fluorescent observation, and there is a demand for a device which 
allows simpler fluorescent observation. 

[0009] (Object of the Invention) The present invention was devised in light of the above 
facts; the object of the present invention is to provide a fluorescent observation device 
which makes it possible to perform fluorescent observation more simply. 

[0010] 

[Means Used to Solve the Abovementioned Problems] In a fluorescent observation 
device for the endoscopic observation of fluorescence inside the living body, which has a 
light guide for white light that transmits white light, and a light guide for exciting light 
that transmits exciting light, an exciting light illumination means is provided which 
causes the aforementioned exciting light to diffuse to a greater extent than the 
aforementioned white light. As a result, fluorescent observation of most sites within the 
visual field of ordinary observation is possible without any great movement of the visual 
field such as bending operations, etc. 

[0011] 

[Working Configurations of the Invention] Working configurations of the present 
invention will be described below with reference to the attached figures. Figures 1 
through 6 illustrate a first working configuration of the present invention. Figure 1 shows 
the overall construction of a fluorescent observation device constituting a first working 
configuration of the present invention. Figure 2 shows the construction of the 
transmission means using a light guide for white light and a light guide for exciting light, 
and of the illumination lens on the emission side. Figure 3 is a sectional view along line 
A-A' in Figure 2, and Figures 4 through 6 show modifications of the illumination lens. 
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[0012] As is shown in Figure 1, the fluorescent observation device 1 constituting the 
abovementioned first working configuration of the present invention has an optical 
endoscope (hereafter referred to simply as an "endoscope") 2 which is inserted into the 
living body, a light source device 3 which supplies illuminating light to this endoscope 2, 
an ordinary TV camera 5 and a fluorescent image pickup camera 6 which are mounted in 
the endoscope 2 via an image pickup adapter 4, a camera control unit (abbreviated to 
"CCU") 7 which subjects the ordinary observation image pickup signal picked up by the 
ordinary TV camera 5 to signal processing, and performs processing so that an ordinary 
image is produced, a fluorescent image processing device 8 which subjects the 
fluorescent image pickup signal picked up by the fluorescent image pickup camera 6 to 
signal processing, and performs processing so that a fluorescent image is produced, an 
image display control device 9 which inputs the image signals from the CCU 7 and the 
fluorescent image processing device 8 and controls the display of both images, a monitor 
10 on which ordinary images and fluorescent images are displayed by the 
abovementioned image display control device 9, a foot switch 1 1 which performs 
switching between ordinary observation and fluorescent observation, and switching of the 
image display control device 9, an LI. control means 12 which controls the gain of the 
light amplification of an image intensifier (abbreviated as "LL") 46 [Translator's note: 
original erroneously reads "12".] inside the fluorescent pickup camera 6 in accordance 
with the output signal from the fluorescent image processing device 8, and timing 
controller 13 which performs timing control. 

[0013] The endoscope 2 has a long, slender insertion part 14, an operating part 15 at the 
rear end of the insertion part 14, an ocular part 16 at the rear end of the operating part 15, 
and a light guide cable 1 7 which extends from the operating part 15. A connector 1 8 is 
installed on the end part of the light guide cable 17, so that the cable 17 can be detachably 
connected to the light source device 3. 

[0014] A light guide 21 for white light and a light guide 22 for exciting light, which 
respectively transmit white light and exciting light, are passed through the 
abovementioned insertion part 14, operating part 15 and light guide cable 17, so that the 
light guide 22 for exciting light is located on the side of the central portion. 

[0015] In more concrete terms, as is shown in Figure 3, the light guides are passed 
through in a state in which the light guide for white light 21 is concentrically disposed 
around the light guide 22 for exciting light, and these light guides are separated inside the 
connector 18 to form respective light-entry ends 21a and 22a. 

[001 6] For example, a xenon lamp 24 with a large spread (NA) of the light bundle is 
installed as an illuminating light source for ordinary observation, and laser 25 which 
generates He-Cd laser light with a small NA is installed as an exciting light generating 
light source that generates exciting light for fluorescent observation, inside the light 
source device 3. Furthermore, a halogen lamp could also be used instead of a xenon 
lamp. 



6 



[0017] Furthermore, light from the xenon lamp 24 is supplied to the light-entry end 21a 
of the light guide 21 used for white light via a focusing lens 26. Moreover, He-Cd laser 
light from the laser 25 is supplied directly to the light-entry end 22a of the light guide 22 
used for exciting light. 

[001 8] In the present working configuration, a light guide formed from a multi- 
component glass fiber is used as the abovementioned light guide 21 for white light, and a 
light guide formed from a quartz glass fiber with a low NA and a high transmissivity is 
used as the light guide 22 for exciting light. Furthermore, a screening plate 27 is installed 
in the light path between the xenon lamp 24 and the lens 26 so that blocking of the light 
path is possible, and this screening plate 27 is driven by a driver 28. 

[0019] The driving of the abovementioned driver 28 is controlled by control signals from 
the timing controller 13. Specifically, in the case of ordinary observation, the screening 
plate 27 is set in a retracted state as indicated by the dotted line, while in the case of 
fluorescent observation, the timing controller 13 sends a control signal to the driving 28, 
so that the screening plate 27 is set by the driver 28 in a state which is such that the light 
from the xenon lamp 24 is blocked. 

[0020] Furthermore, the light transmitted by the light guide 21 for white light and the 
light guide 22 for exciting light further passes through an illumination lens 31 from the 
tip end surfaces fastened to an illumination window in the tip end portion 29 of the 
insertion part 14, and this light is diffused and directed onto the object of imaging, such 
as the surface of an organ, etc., inside a body cavity. 

[0021] An observation window is disposed adjacent to the abovementioned illumination 
window, and an objective lens 32 is attached to this observation window. Reflected light 
from the illuminated object of imaging, or fluorescent light emitted as a result of 
excitation by the exciting light, is focused as an image by the objective lens 32 at the 
focal position of this lens. 

[0022] The tip end surface of an image guide 33 is positioned at the abovementioned 
focal position, and the image is transmitted via this image guide 33, which is passed 
through the interior of the insertion part 14, etc., to the rear end surface of the image 
guide 33. In the case of an ordinary observation image, this image can be observed by the 
naked eye under magnification via an ocular lens 34 attached to the ocular part 16 facing 
the abovementioned rear end surface. 

[0023] In cases where an image pickup adapter 4 is mounted in the abovementioned 
ocular part 16, a lens 36 is positioned facing the ocular lens 34 inside the image pickup 
adapter 4, and a movable mirror 37 is positioned behind this lens 36. A lens 38 is 
positioned on the side of the light path of the light reflected by the movable mirror 37; 
furthermore, an image is focused on a CCD 40 via the focusing lens 39 of an ordinary TV 
camera 5 which faces the abovementioned lens 38. The signal obtained as a result of 
photoelectric conversion by the CCD 40 is input into the CCU 7, and is converted into a 
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video signal. Afterward, this signal is displayed on the monitor 10 via the image display 
control circuit 9. 

[0024] Furthermore, the movable mirror 37 is driven by a driver 41. This driver 41 is 
controlled by the timing controller 13. Specifically, in the case of ordinary observation, 
the movable mirror 37 is set in the state indicated by the solid line, while in the case of 
fluorescent observation, the timing controller 23 sends a control signal to the driver 41 
[Translator's note: here and below, original erroneously reads "28".], so that the movable 
mirror 37 is set by the driver 41 in a retracted state as shown by the dotted line. 

[0025] Furthermore, a lens 42 is positioned facing the lens 36, and the focusing lens 43 
inside the fluorescent image pickup camera 6 is positioned facing this lens 42. 
Furthermore, a rotating filter 44 is positioned facing this lens 43. 

[0026] This rotating filter 44 is rotationally driven by a motor 45. Two openings are 
formed in the rotating filter 44, and respectively different filters are attached. The light 
passing through these filters enters an LI. 46, and is amplified; afterward, an image is 
focused on a CCD 47. 

[0027] The signal produced as a result of photoelectric conversion by this CCD 47 is 
input into the fluorescent image processing device 8, and is converted into a video signal. 
Afterward, this signal is displayed on the monitor 10 via the image display control circuit 
9. 

[0028] A first filter for the 480 to 520 nm band and a second filter for the band 
exceeding 630 nm are. installed in the rotating filter 44 installed in the fluorescent 
observation camera 6. 

[0029] As a result, in cases where a fluorescent image is observed by conducting 
ultraviolet He-Cd laser light with a wavelength of 442 nm from the light source device 3 
to the light guide 22 used for exciting light, and irradiating the human body with this 
light, auto-fluorescent light with a wavelength longer than the 442 nm of the 
aforementioned ultraviolet He-Cd laser light is generated from the body tissues. 
Accordingly, this fluorescent light is successively picked iip as an image by the first and 
second filters of the rotating filter 4 installed in the fluorescent observation camera 6, so 
that a fluorescent endoscopic image can be obtained. 

[0030] Furthermore, although this is not shown in the figures, the intensity of the 
fluorescent light in the visible region obtained by the aforementioned ultraviolet exciting 
light is strong in normal areas, and weak in areas showing pathological changes such as 
cancer, etc. In particular, it is known that the intensity of fluorescent light is fairly strong 
in the region of 48 to 520 nm. Meanwhile, in the case of the wavelength band that passes 
through the second filter, the fluorescent intensity obtained shows almost no dependence 
on normal sites or sites of pathological changes; accordingly, by comparing the ratio 
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described above with this fluorescent intensity, the discrimination between normal sites 
and sites of pathological changes is facilitated. 

[003 1] Furthermore, the LI. 46 installed in the fluorescent observation camera 6 is used 
to intensify the weak fluorescent endoscopic image that is transmitted through the first 
and second filters of the aforementioned rotating filter 4. The optical image focused on 
the photoelectric surface of a fiber plate (not shown in the figures) is temporarily 
converted into an electronic image, and electron multiplication is accomplished by 
causing this electronic image to pass through a micro-channel plate (hereafter abbreviated 
to "MCP"). This image is then directed onto the fluorescent surface, and is again 
converted into an optical image. The fluorescent endoscopic image that has been 
electronically intensified by the LI. 46 is received by the CCD 47. Furthermore, the 
output of the fluorescent image processing device is input into an LI. control means 12, 
and this I.I. control means 12 controls the gain of the I.I. 46 to an appropriate gain. 

[0032] In the present working configuration, as is shown in Figure 2, the curvature radius 
Rl of the concave portion 22b of the illumination lens 31 that faces the light-emitting end 
of the light guide 22 used for exciting light is set at a small value (i. e., the curvature is 
great), while the curvature radius R2 of the concave portion 21b that faces the light- 
emitting end of the light guide 21 used for white light is set at a large value. 

[0033] Furthermore, this working configuration is characterized by the fact that an 
exciting light emission means isformed which is devised so that the exciting light 
emitted from the light guide 22 used for exciting light can be directed toward the object 
of imaging with a greater spread that the white light, as is indicated by the dotted lines 
and fine lines. 

[0034] Furthermore, in Figure 2, when the white light transmitted by the light guide 21 
used for white light is emitted from the tip end surface of said light guide, a portion of 
this light passes through the large-curvature central portion of the illumination lens 3 1 
and is spread; however, the proportion of this spread light is small compared to the case 
of the exciting light. 

[0035] For example, if the tip end surface of the light guide 22 used for exciting light is 
caused to protrude forward so that this tip end surface approaches the concave portion 
22b located in the central portion of the illumination lens 31, etc., then such a component 
can be greatly reduced, or can be reduced to a degree that allows this component to be 
ignored. 

[0036] In the present working configuration, furthermore, if a state is selected (by means 
of the foot switch 1 1) in which ordinary image pickup and fluorescent image pickup are 
periodically performed, then the image displayed on the monitor 10 can be selected, and 
the device can be set in an ordinary image pickup and observation state (display state), or 
a fluorescent image pickup and observation state. 
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[0037] For example in cases where a state in which the image pickup of ordinary 
observation images and the image pickup of fluorescent images are periodically 
performed is selected by switching the mode selection switch of the foot switch 1 1 on, the 
display of ordinary images and the display of fluorescent images can be selected by 
means of the display selection switch of the foot switch 1 1 . 

[0038] On the other hand, in cases where the mode selection switch is switched off, an 
ordinary image pickup and observation state (display state) results, and a fluorescent 
image pickup and observation state can be selected from this ordinary image pickup and 
display state by further operating the display selection switch. 

[0039] Next, the operation of the present working configuration will be described. In the 
"off' state in which the mode selection switch of the foot switch 1 1 is not operated, this 
fluorescent observation device 1 is set in an ordinary image pickup and observation state 
(display state). In this state, the screening plate 27 of the light source device 3 is set in 
the state indicated by the dotted line, and the movable mirror 37 of the image pickup 
adapter is set is the state indicated by the solid line. 

[0040] Furthermore, in this state, white light from the xenon lamp 24 is transmitted via 
the light guide 21 used for white light, and this white light is further emitted via the 
illumination lens 3 1 toward the observation site from the tip end surface [of the light 
guide 21] that is attached to the tip end part 29 of the endoscope 2, so that the observation 
site is illuminated. 

[0041] An mage of the illuminated site is focused on the tip end surface of the image 
guide 33 by the objective lens 32; this image is transmitted to the rear end surface on the 
side of the ocular part 16, and is focused on a CCD 39 via a lens 36, etc. 

[0042] This image is subjected to photoelectric conversion by the CCD 39, and is input 
into the CCU 7, where the image is converted into a video signal. This signal is then 
displayed on the monitor 10 via the image display control circuit 9. Furthermore, in the 
case of such ordinary observation, exciting light is emitted from the laser 25; however, 
since this light has a weak light output compared to the white illuminating light, this 
exciting light has almost no effect on the observation based on white light. Of course, it 
would also be possible to install a second screening plate in front of the laser 25, and to 
block the exciting light from the laser 25 [Translator's note: original erroneously reads 
"26".] with this second screening plate 27 [sic]. 

[0043] In cases where affected portions of the body, etc., are observed under illumination 
by visible light, and it is desired to make a fluorescent diagnosis, the display selection 
switch of the foot switch 1 1 is depressed with the foot so that switching to fluorescent 
observation (fluorescent image pickup and observation) is designated, whereupon the 
timing controller 3 1 generates a control signal that causes switching to fluorescent 
observation. 
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[0044] Then, the screening plate 27 is placed by the driver 28 in the state indicated by the 
solid line so that the white light is blocked, and the movable mirror 37 is set by the driver 
41 in the state indicated by the dotted line. In this state, only the laser light from the laser 
25 is transmitted by the light guide 22 used for exciting light; this light passes through 
the central portion of the illumination lens 3 1 which has a large curvature, and is directed 
onto the object of imaging with a greater spread than that obtained in the case of the white 
light. 

[0045] Fluorescence is generated at the irradiated site; this fluorescent light is focused as 
an image on the tip end surface of the image guide 33 by the objective lens 32, and is 
transmitted to the rear end surface [of the image guide 33]. This transmitted image light 
passes through a filter (not shown in the figures) of the rotating filter 44 via the lens 43, 
etc., and is amplified by the LI. 46, after which the light is focused on the CCD 47. 

[0046] The resulting image is subjected to photoelectric conversion by the CCD 47, and 
is input into the fluorescent image processing device 8, where the image is converted into 
a video signal corresponding to the fluorescent image. The fluorescent image is then 
displayed on the monitor 10 via the image display control circuit 9. Since the spread of 
the irradiation in this case is greater than that in the case of the white light (as was 
mentioned above), the exciting light can be directed onto almost the entire field of 
observation under the white-light illumination used for ordinary observation; 
accordingly, fluorescent observation can be performed for almost any desired site within 
the visual field, without any need to move the visual field by bending operations, etc. As 
a result, comparisons in the visual field under ordinary observation are also facilitated. 

[0047] Thus, in the present working configuration, since a means which causes broader 
irradiation with the exciting light than with the illuminating light is provided, the 
apparatus can be set in a fluorescent observation state without moving the visual field by 
bending operations, etc., in the state of the visual field during ordinary observation. 
Accordingly, fluorescent observation can be performed for any desired site within the 
visual field. Furthermore, since the exciting light emission means is installed 
concentrically with the white light emission means in the central portion of said white 
light emission means, [exciting-light] illumination which is almost identical to the 
illumination by means of white light can be achieved, so that discrepancies in 
illumination are eliminated. 

[0048] Furthermore, the apparatus may be modified as shown in Figures 4 and 5. In 
Figure 4, a microchip lens 51 is installed on the tip end surface of the light guide 22 used 
for exciting light, and the exciting light is emitted while being spread at an angle of § by 
this microchip lens 51, as is indicated by the dotted line. Accordingly, this light is 
emitted at a wider angle than the emission angle of 9 (indicated by the fine line) at which 
light is emitted from the tip end surface of the light guide 21 used for white light. 

[0049] In Figure 5, a diffuser lens 52 or hollow column lens is installed on the tip end 
surface of the light guide 22 used for exciting light, and the exciting light is emitted while 
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being spread by this diffiiser lens 52 or hollow column lens as indicated by the dotted 
line, so that this light is emitted at a wider angle than the emission angle at which light is 
emitted from the tip end surface of the light guide 21 used for white light. 

[0050] Furthermore, it would also be possible to install an illumination lens 53 in front 
of the apparatus shown in Figure 5, as is shown in Figure 6. In this case as well, the 
exciting light is emitted over a broader range than the illumination range of the white 
light. Accordingly, in the case of such modifications, the operation and effect are more or 
less the same as those of the first working configuration. 

[005 1] Furthermore, in the first working configuration, the curvature of the portion of the 
illumination lens 3 1 that faces the area where laser light is emitted is set at a large value, 
so that this laser light is emitted with a greater spread than the white light. However, 
since the spread angle of the laser light from the laser 25 (i. e., the spread angle of the 
light emitted toward the object of imaging) is smaller than the spread angle of the white 
light from the xenon lamp 24, it would also be possible to set the apparatus so that the 
same total spread angles are obtained. If the apparatus is set in this manner, the system 
can be set so that the exciting light is not excessively spread. Accordingly, there is no 
waste such as excitation of areas outside the visual field. 

[0052] (Second Working Configuration) Next, a second working configuration of the 
present invention will be described. Figures 7 and 8 [sic] illustrate this second working 
configuration of the present invention. Figure 7 (A) shows the structure of the rip end 
portion, while Figure 7 (B) shows the structure of the light source device. Figure 8 shows 
a front view of Figure 7 (A), and Figure 9 shows a front view in a state in which the 
movable member has been rotated in the state shown in Figure 8. Furthermore, Figure 7 
(A) is a sectional view along line B-B' in Figure 8. 

[0053] In the first working configuration, a light guide 21 used for white light, which 
transmitted white light, and a light guide 22 used for exciting light, which transmitted 
exciting light, were respectively installed. In the present working configuration, however, 
a common light guide 61 is used. 

[0054] The endoscope of the present working configuration is constructed as follows: 
specifically, in the endoscope 2 shown in Figure 1, a common light guide 61 which 
combines the functions of the abovementioned light guide 21 used for white light and 
light guide 22 used for exciting light is used. Furthermore, the tip end part 29 is formed 
from a tip end part main body 29a, and a movable member 29b which is free to rotate, 
and to which a pre-objective lens [?] [unclear term — Tr.] 32a, white light illumination 
lenses 62 and fluorescent light illumination lenses 63 are attached. A rotating mechanism 
64 which causes this movable member 29b to rotate is provided. 

[0055] The white light illumination lenses 62 and fluorescent light illumination lenses 63 
are formed by concave lenses, and the focal length of the concave lenses forming the 
fluorescent illumination lenses 63 is shorter than the focal length of the concave lenses 
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forming the white light illumination lenses 62; accordingly, [the lenses 63] have the 
function of emitting light with a greater spread. 

[0056] As is shown in Figure 7 (A) and Figure 8, the pre-objective lens 32a is positioned 
in the center, and an image guide 33 is installed in the interior of this lens. Furthermore, 
the light guide 61 is installed in two places in the circumferential direction. Moreover, 
the white light illumination lenses 62 are installed in two places facing the tip end 
surfaces of the light guide 61 in the aforementioned two places in the movable member 
29b. 

[0057] Furthermore, when the movable member 29b is rotated by a specified angle in the 
clockwise direction indicated by the arrow in Figure 8 from the state shown in Figure 8, 
the exciting light illumination lenses 63 [Translator's note: these lenses 63 are variously 
referred to as "fluorescent light illumination lenses" and "exciting light illumination 
lenses" in the original.] are set in two locations facing the tip end surfaces of the 
aforementioned light guides 61 located in two locations. 

[0058] Furthermore, a channel 65 is formed in this endoscope 2, and a circular-arc-form 
slot 66 is formed in the movable member 29b facing this channel 65. This slot 66 is 
arranged so that the tip end of the channel 65 opens into this slot 66 even when [the 
movable member 29b] is rotated by a specified angle from the state shown in Figure 8. 

[0059] Furthermore, a pin 67 consisting of (for example) a permanent magnet is caused 
to protruded into a circular-arc-form groove part on the side of the tip end part main body 
29a from the movable member 29b, and a coil 68 is disposed on the side of the tip end 
part main body 29a. The movable member 29b is caused to rotate along the circular-arc- 
form groove by altering the direction of a DC current that is caused to flow through the 
coil 68, so that the movable member 29b can be set in the state shown in Figure 8 or the 
state shown in Figure 9. 

[0060] The coil 68 is connected via lead wires to a coil driving circuit (not shown in the 
figures), and this coil driving circuit is controlled by the timing controller 13. 
Specifically, in the case of ordinary observation, the apparatus is set in the state shown in 
Figure 7 (A) or the state shown in Figure 8, and in cases where fluorescent observation is 
selected, the apparatus is set in the state shown in Figure 9 by causing a DC current to 
flow in the opposite direction through the coil 68 via the driving circuit. 

[0061] Furthermore, in the present working configuration, as is shown in Figure 7 (B), 
the light source device 69 to which the connector 18 of the light guide cable 17 through 
which the light guide of this endoscope is passed is connected is constructed from [i] a 
light source adapter 71, and [ii] a light source device 72 used for ordinary observation and 
a laser device 73 used as a source of exciting light, which are both connected to the light 
source adapter 71. Furthermore, the operating parts, etc., of the light guides 61 are 
formed into a single unit from two units, at least at points located further to the rear than 
the tip end portion of the insertion part. 
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[0062] The light source device 72 used for ordinary observation has a lamp 74 such as a 
xenon lamp, etc., and a lens 75 that focuses the white light of this lamp 74. The white 
light that passes through this lens 75 is reflected by a lens 76 and a movable mirror 77 
that face the lens 75, and this reflected light enters the light entry end of the light guide 61 
via a lens 78 positioned on the light path of the reflected light. 

[0063] Furthermore, the laser light from the laser device 73 is transmitted via a laser 
light guide 79; this light further passes through a lens 80, and is caused to enter the light 
entry end of the light guide 61 via the lens 78, which faces the abovementioned lens 80. 

[0064] As in the case of the first working configuration, the movable mirror 77 is 
controlled by a driver 28. Specifically, in the ordinary observation state, the apparatus is 
set in the state indicated by the solid line, while in cases where fluorescent observation is 
selected, the apparatus is rotated by the driver 28 and set in the position indicated by the 
dotted line, so that the light from the lamp 74 is blocked, and so that laser light is 
introduced into the light guide 61. In the present working configuration, fluorescent 
observation can be accomplished in more or less the same manner as in the first working 
configuration, without any need for operations such as bending, etc., that move the visual 
field, by setting the system in the fluorescent observation state for an arbitrary position 
that is the object of desired observation, while the system is operating in the visual field 
of ordinary observation. Furthermore, a stronger intensity distribution can be uniformly 
obtained, since irradiation with light is performed from two locations. 

[0065] (Third Working Configuration) Figure 10 shows the essential parts in a third 
working configuration of the present invention. This third working configuration is 
devised as follows: specifically, in the abovementioned second working configuration, a 
zoom lens system 82 which also functions as the two light emission means is installed in 
front of the tip end surface of the light guide 61, and (for example) one of the lenses can 
be moved in the direction of its optical axis by a piezoelectric element 83. 

[0066] Furthermore, the piezoelectric element 83 is driven by the timing controller 13 
via a piezoelectric element driving circuit (not shown in the figures) , so that the angle at 
which illuminating light is spread and emitted by the zoom lens system 82 can be altered. 

[0067] Moreover, in cases where fluorescent observation is selected during ordinary 
observation, the lens is moved by the piezoelectric element 83 so that illuminating light is 
emitted with a greater spread. In this case, the spread angle of the light that is seen when 
laser light is emitted from the tip end surface of the light guide 61 is set at a greater angle 
than the spread angle of the light that is seen when white light from the lamp 74 is 
emitted from the tip end surface of the light guide 61 . 

[0068] If such a construction is used, then fluorescent observation can be achieved for 
most sites within the visual field without any need for operations such as bending, etc., by 
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setting the apparatus in the fluorescent observation state from the visual field of ordinary 
observation. 

[0069] Furthermore, the lens state of the zoom lens system 82 can also be variably set in 
the fluorescent observation state. Moreover, in cases where the site that is to be observed 
by fluorescent observation is in the central area of the visual field, the illumination range 
can be constricted to the central area (including the abovementioned site). Furthermore, 
the system may also be arranged so that fluorescent observation is first performed over 
the entire area, after which the observation site is set in the central area in cases where it 
is desired to perform more detailed fluorescent observation, etc., and the illumination 
range is constricted to the central area including this observation site so that the amount 
of incident fluorescent light is increased, thus allowing a more accurate diagnosis. 

[0070] In other words, a means which alters the illumination range of the exciting light 
in the case of fluorescent observation may be formed. 

[0071] Figure 1 1 shows a modification. In this modification, a liquid crystal lens 85 is 
installed instead of a zoom lens system 82, and voltage from a battery 86 is applied via an 
analog switch 87. This analog switch 13 is controlled by the timing controller 13. 

[0072] In this modification as well, the refractive index of the liquid crystal lens 85 is 
variably controlled so that the illuminating light is emitted with a greater spread when in 
cases where fluorescent observation is selected than in cases where ordinary observation 
is selected. 

[0073] For example, in the ordinary observation state, no voltage is applied to the liquid 
crystal lens 85; in this state, the refractive index of the liquid crystal lens 85 is small, so 
that the spread angle of the emitted light is small. In the case of fluorescent observation, 
however, the analog switch 87 is switched on, so that a voltage from the battery 86 is 
applied to the liquid crystal lens 85, thus increasing the refractive index of the liquid 
crystal lens 85, so that the spread angle of the emitted light is increased. 

[0074] (Fourth Working Configuration) Figure 12 illustrates the fluorescent observation 
device ID of a fourth working configuration of the present invention. This fluorescent 
observation device ID is devised as follows: for example, in the first working 
configuration, a channel 90 is formed in the endoscope 2, and an auxiliary exciting light 
photo-conductive probe 91 is passed through this channel 90. Exciting light is supplied 
to the base end, i. e., the light entry end, of this auxiliary exciting light photo-conductive 
probe 91 from a separate light source 92 used for excitation. 

[0075] A bending part 93 is formed near the tip end of the abovementioned auxiliary 
exciting light photo-conductive probe 91, and a bending driving part 94 which electrically 
bends the abovementioned bending part 93 is installed at the base end of the auxiliary 
exciting light photo-conductive probe 91. 
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[0076] Furthermore, the fluorescent image processing device 8 is connected to a bending 
control part 96 via a computer 95. The computer 95 performs image processing on the 
fluorescent images, and when a site showing characteristics of a pathological change is 
detected, the computer 95 sends a control signal to the bending control part 96, and the 
bending driving part 94 is driven so that the bending direction and bending angle of the 
bending part 93 are controlled. As a result, exciting light from the excitation light source 
92 is directed onto the site showing characteristics of a pathological change, so that a 
more accurate discrimination of the pathological change can be obtained. 

[0077] Furthermore, no LI. control means 12 such as that shown in Figure 1 is installed. 
The remaining constituent elements are the same as in the working configuration shown 
in Figure 1, and the remaining operations and effects of this working configuration are 
more or less the same as those of the first working configuration. 

[0078] (Fifth Working Configuration) Next, a fifth working configuration of the present 
invention will be described with reference to Figures 13 and 14. Figure 13 shows a 
portion of the light source device in the vicinity of the tip end part 29 of the endoscope, 
and Figure 14 shows a front view of the tip end surface. 

[0079] In the respective working configuration described above, when the illumination 
range is broadened in cases where the output of the light source used for excitation is 
small, the intensity of the exciting light per unit area is decreased, so that the S/N ratio of 
the fluorescent images obtained may drop. The present working configuration responds 
to this problem; in the endoscope of the present working configuration, two light guides 
102 and 103 for exciting light are installed as separate parts in addition to a light guide 
101 for white light. 

[0080] Furthermore, at the tip end part 29, the tip end surfaces of the light guides 102 
and 103 used for exciting light are installed (e. g.) above and below the image guide 33 
and objective lens 32 installed near the center, so that light is emitted toward the 
observation site located in front via respectively opposite excitation light illumination 
lenses 104 and 105. 

[0081] As is shown in Figure 14, a white light illumination lens 106 (which faces the tip 
end surface of the light guide 101 used for white light) and a channel 107 are installed on 
both sides of the objective lens 32. 

[0082] Furthermore, the tip portions of the two light guides 102 and 103 used for 
exciting light which are passed through the light guide cable are separated from the 
connector of the light guide 101 used for white light, and are combined into an excitation 
light guide connector 111 which integrates the two light guides 102 and 103 used for 
exciting light that are passed through the light guide cable. Furthermore, this excitation 
light guide connector 1 1 1 is fastened to the tip end of a plunger 112, and can be freely 
moved upward and downward via this plunger 1 12 in accordance with control signals 
sent to the plunger driving circuit 113. 
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[0083] A laser light source part 115 which generates laser light that acts as exciting light, 
and a lens 1 16 which focuses this laser light, are attached to a frame 1 17 facing the 
excitation light guide connector 1 1 1, and the system is arranged so that the end surface of 
one light guide 102 used for exciting light is positioned on the optical axis when the 
plunger 1 12 is not driven. When the plunger 1 12 is driven in this state, the excitation 
light guide connector 1 1 1 is caused to move in the upward direction perpendicular to the 
optical axis, so that the end surface of the other light guide 103 used for exciting light is 
positioned on the optical axis. 

[0084] Furthermore, the illumination range which is spread in the vertical direction by 
two exciting light illumination lenses 104 and 105 installed in positions separated from 
each other in the vertical direction is greater than the illumination range spread in the 
vertical direction by the white light illumination lens 106. 

[0085] In the present working configuration, the technician performs fluorescent 
observations by operating the switch 1 14 so that exciting light is caused to enter one of 
the light guides 102 (or 103) used for exciting light. Then, if a protuberance, etc., is 
present at the observation site 1 06 even within the fluorescent observation range as 
shown in Figure 13, so that a shadow area 107 that cannot be reached by the exciting 
light, or in which the illumination intensity is lower than in other areas is present, is 
formed as a result of the abovementioned protuberance 106, it may become impossible to 
perform a diagnosis under fluorescent light; in such cases, however, the switch 1 14 is 
operated. 

[0086] As a result of this operation, exciting light is caused to enter the other light guide 
103 (or 102) used for exciting light, so that the aforementioned area 107 in which a 
shadow, etc., is formed can be irradiated by this exciting light. Accordingly, a diagnosis 
under fluorescent light can be performed. 

[0087] In the present working configuration, furthermore, a mechanism which moved the 
excitation light guide connector 1 1 1 was described; however, it is clear that it would also 
be possible to use a construction in which the frame 7 on the light source side is moved; 
similar effects and merits can also be obtained in the case of such a construction. 

[0088] Furthermore, in the respective embodiments described above, illumination with 
white light for the purpose of ordinary observation in the visible-light region was 
described; however, the present invention can also be used in the case of successive 
illumination of surfaces in which the desired site is instead successively illuminated with 
illuminating light in three wavelength regions such as red (R), green (G) and blue (B), etc. 
Furthermore, working configurations constructed from partial combinations of the 
respective working configurations described above, etc., are also included in the scope of 
the present invention. 
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[0089] [Appended [Claims]] 

1 . A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
living body, which has a light guide for white light that transmits white light, and a 
light guide for exciting light that transmits exciting light, an exciting light illumination 
means is provided which causes the aforementioned exciting light to diffuse to a greater 
extent than the aforementioned white light. 

[0090] 2. A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
living body, [a] said device is equipped with [i] a light guide used for white light which 
transmits white light via an endoscope, [ii] a light guide used for exciting light which 
transmits exciting light via the aforementioned endoscope, [iii] a white light illumination 
means which spreads and directs the white light emitted from the aforementioned light 
guide used for white light to sites within the body, and [iv] an exciting light illumination 
means which spreads and directs the exciting light emitted from the aforementioned light 
guide used for exciting light to sites within the body, and [b] the aforementioned exciting 
light illumination means has the effect of spreading the light to a broader angle than the 
aforementioned white light illumination means. 

[0091] 3. A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
living body, said device is equipped with [a] a light source which provides illumination 
by switching between white light and exciting light, [b] a light guide which transmits 
light from the aforementioned light source, [c] a white light illumination lens and an 
exciting light illumination lens which are installed at the tip end of the endoscope, and [d[ 
a means which selectively synchronizes the white light and exciting light from the 
aforementioned light source, and varies the angle of illumination. 

[0092] 4. A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
living body, said device is equipped with [a] a first exciting light source which is 
connected to a light guide installed inside the aforementioned endoscope, [b] an optical 
probe which can be inserted into the channel of the aforementioned endoscope, and which 
has a bending mechanism at its tip end, [c] a second exciting light source which is 
connected to the aforementioned optical probe, [d] a fluorescent image processing device 
which produces fluorescent images, and [e] a control part which processes the 
aforementioned fluorescent images, and which controls the bending of the 
aforementioned optical probe. 

[0093] 5. A fluorescent observation device which is characterized by the fact that in a 
fluorescent observation device for the endoscopic observation of fluorescence inside the 
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living body, said device is equipped with [a] a plurality of light guides which are installed 
inside the aforementioned endoscope, [b] an exciting light source, and [c] a means of 
selectively conducting light from the aforementioned exciting light source into the 
aforementioned plurality of light guides. 

[0094] 6. In Appended Claim 2, the aforementioned light guide used for exciting light is 
installed in the central portion of the aforementioned light guide used for white light 

7. In Appended Claim 6, the aforementioned exciting light illumination means is formed 
in the central portion of an illumination lens shared with the aforementioned white light 
illumination means, and the curvature of this central portion is greater than that of the 
peripheral portions of the lens. 

8. In Appended Claim 1, a diffusing member which diffuses light is installed in the tip 
end portion of the aforementioned light guide used for exciting light. 

[0095] 9. In Appended Claim 8, the aforementioned diffusing member is a lens, diffuser 
lens or hollow column lens. 

10. In Appended Claim 3, the means that varies the illumination angle is formed by the 
selection of two lenses with different illumination angles. 

1 1 . In Appended Claim 3, the means that varies the illumination angle is formed by a 
zoom mechanism. 

12. In Appended Claim 1 1, the zoom mechanism is a lens or liquid-crystal lens. 
[0096] 

[Merits of the Invention] In the present invention, as was described above, an exciting 
light illumination means which causes the exciting light to diffuse to a greater extent than 
the white light is installed in a fluorescent observation device for the endoscopic 
observation of fluorescence inside the living body, which has a light guide for white light 
that transmits white light, and a light guide for exciting light that transmits exciting light. 
Accordingly, exciting light can be directed onto most regions illuminated by the white 
light, so that fluorescent observation of most sites can be accomplished without any need 
for movement of the visual field such as bending operations, etc. 

[Brief Description of the Drawings] 

[Figure 1] Figure 1 is a structural diagram which shows the overall fluorescent 
observation device in a first working configuration of the present invention. 

[Figure 2] Figure 2 shows the optical system parts that provide illumination by white 
light and exciting light. 
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[Figure 3] Figure 3 is a sectional view along line A-A' in Figure 2. 

[Figure 4] Figure 4 is a diagram which shows the optical system parts that provide 
illumination by white light and exciting light from the tip ends of the light guides in a 
first modification of the first working configuration. 

[Figure 5] Figure 5 is a diagram which shows the optical system parts that provide 
illumination by white light and exciting light from the tip ends of the light guides in a 
second modification of the first working configuration. 

[Figure 6] Figure 6 is a diagram which shows the optical system parts that provide 
illumination by white light and exciting light from the tip ends of the light guides in a 
third modification of the first working configuration. 

[Figure 7] Figure 7 is a diagram which shows the construction of the tip end portion of 
the endoscope and the light source device in a second working configuration of the 
present invention. 

[Figure 8] Figure 8 is a front view of Figure 7 (A). 

[Figure 9] Figure 9 is a front view showing a case in which the movable part in Figure 8 
has been rotated. 

[Figure 10] Figure 10 is a diagram which shows the optical system parts that provide 
illumination by white light and exciting light from the tip ends of the light guides in a 
third working configuration of the present invention. 

[Figure 1 1] Figure 1 1 is a diagram which shows the optical system parts that provide 
illumination by white light and exciting light from the tip ends of the light guides in a 
modification of the third working configuration. 

[Figure 12] Figure 12 is a structural diagram which shows the overall fluorescent 
observation device in a fourth working configuration of the present invention. 

[Figure 13] Figure 13 is a diagram which shows the essential parts of the illumination 
system in a fifth working configuration of the present invention. 

[Figure 14] Figure 14 is a front view of the tip end part in Figure 13. 

[Explanation of Symbols] 

1 Fluorescent observation device 

2 Endoscope 

3 Light source device 
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4 Image pickup adapter 

5 Camera used for ordinary observation 

6 Camera used for fluorescent observation 

7 CCU 

8 Fluorescent image processing device 

9 Image display control device 

10 Monitor 

11 Foot switch 

13 Timing controller 

2 1 Light guide used for white light 
21b, 22b Concave portions 

22 Light guide used for exciting light 

24 Xenon lamp 

25 Laser 

31 Illumination lens 

32 Objective lens 

33 Image guide 
40,47 CCDs 

44 Rotating filter 
46 LI. 

[Figure 3] [Figure 8] [Figure 9] [Figure 14] 



[Figure 1] 



[Key: 8 Fluorescent image processing device, 
9 Image display control device, 10 Monitor, 
1 1 Foot switch, 12 LI. control means, 
13 Timing controller, 24 Xe lamp, 25 Laser, 
28 Driver.] 



[Figure 2] 

[Key: 21b (Curvature radius R2), 
22b (Curvature radius Rl), 
24 Xenon lamp, 25 Laser.] 



[Figure 4] 



[Figure 5] 
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[Figure 10] [Figure 11] 



[Key: 83 Piezoelectric element.] 

[Figure 7] Fig. 12 



[Key: 28 Driver, 

73 Laser device, 74 Lamp.] 



[Key: 8 Fluorescent image processing 
device, 9 Image display control device, 10 Monitor, 
1 1 Foot switch, 13 Timing controller, 24 Xe lamp, 



[Figure 13] 



25 Laser, 28 Driver, 92 Exciting light source, 95 
Computer, 96 Bending control part.] 



[Key: 1 12 Plunger, 113 Plunger drive, 1 14 Switch.] 
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[SOLUTION] 

The fluorescent observation apparatus 1 has 
the usual xenon lamp for an observation 24, 
and the laser 25 for the excitation-light 
generating for a fluorescent observation as a 
light source device 3. 

It radiates from that end surface to an 
observation part side via the illumination lens 31 
via the object for white light and the light guides 
for the excitation light 21 and 22 which were 
respectively provided in the endoscope 2. 
The part opposing to the end surface of the light 
guide for excitation light 21 has a curvature 
larger than the part of the concave surface 
opposing to the end surface of the light guide 
for white light 21, and the illumination lens 31 is 
expanded more widely than white light, and is 
radiated. 

Operation of changing visual fields, such as 
curvature operation, in the state of a usual 
observation is not needed. 

It made to the fluorescent component which 
can be observed, to the almost, arbitrary parts 
within the visual field of a usual observation by 
switching to fluorescent observation condition. 



12 I.I. Control Means 


9 Image Display Control 


8 Fluorescent Image Processor 


10 Monitor 


13 Timing Controller 


11 Foot Switch 


41 Driver 


28 Driver 




24 Xenon Lamp 




25 Laser 
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[CLAIMS] 



i ] 



[CLAIM 1] 

The light guide for white light which transmits 
white light, the light guide for excitation light 
which transmits excitation light, it has these. 
In the fluorescent observation apparatus which 
observes a fluorescence in the living body 
perendoscopically, excitation-light irradiation 
means to diffuse and irradiate above-mentioned 
excitation light from above-mentioned white 
light was provided. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 



[DETAILED DESCRIPTION OF INVENTION] 
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[ 0 0 0 1 J [0001] 



\mm±.<omm$tm 



[INDUSTRIAL APPLICATION] 

This invention relates to the fluorescent 
observation apparatus which obtains a usual 
endoscope image and a fluorescent endoscope 
image, without changing the usual light source 
device for an observation which irradiates a 
tested part and the fluorescent light source 
device for an observation, the usual image- 
pick-up apparatus for an observation, and the 
fluorescent image-pick-up apparatus for an 
observation. 



[0 0 0 2] 



[0002] 



*H#rF 4 5 5 6 0 5 7 ^ 5 
0 4 2 4 9 4 £ ft TV'* 

5, 



[PRIOR ART] 

In recent years, it is detected, doing the 
fluorescence of the medicine injected from the 
organism to a home fluorescence and the 
organism as a two-dimensional image. 

The technology that illness condition (for 
example, the variety and permeation range of 
the illness), such as the denaturation of an 
organism tissue and cancer, is diagnosed from 
that fluorescent image is shown in the U.S. 
patent number of No. 4556057, and No. 
5042494. 



[0 0 0 3] [0003] 

£f£$ij^lC;)te£flS#ti"£ t If a light is irradiated to an organism tissue, the 

EbSft <fc 9 £v^££tf>^3fc;a s S5 fluorescence of a wavelength longer than those 

£i"5 0 £.W-fa<&&%%!)'S.b L excitation light will occur. 

Tte, #JxJ4*^ 7 — sf-y<DN A It does as a fluorescent material in the living 
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DH (=3f^7^ K7f-> body, for example, there are NADH 

f^^tfK) ^FMN (77 (nicotinamide adenine nucleotide) of a collagen, 

k'y^y^^i/^-f K) , t°y FMN (flavin mononucleotide), pyridine 

? Vir^- KSWfc V) % ft nucleotide, etc. 

iEXlt, r;ft£>£>£#f*IiafeK' Recently, the interactive relationship of these 

^^SirCO^SZMW^^?!^^ causative substances in the living body and 

'JoofcJo illness is becoming clear. 

[0 0 0 4] [0004] 

^fc, HpD (^t h^;V7>f Moreover, fluorescence agents, such as Hpb 

V V) , Photo fr in, (hematoporphyrin), Photofrin, and ALA (delta) 

ALA (6 — amino le (-amino levulinic acid), have the accumulate 

vulinic ac id) 4 property to cancer. 

b*<D%ytfflii, 1&^-(DM$Mfe.fc By injecting these fluorescence agent in the 

h*) , Z.3nb'%ytM : k£.fcftiZ- living body, an illness part can be diagnosed by 

£Ai" 6 t K X o X > ^7cH performing a fluorescent observation. 

[0 0 0 5] [0005] 

w CD J; 5 ##-a\ ^7t^^<t* In such a case, it enables it to also use together 

S-fe3felrfiJffi Lytii^fM^ the diagnosis by usual observation which 

tdiS^^fe^T-f 5<t 5 fc utilised white light with the fluorescent 

^ti/TV^-So w^S^Jfe^iJi LT observation. As this prior art example, for 

&\z.tf%f?$¥-7 - 2 2 2 7 1 2 example, there is unexamined-Japanese- 

W & 5 0 patent-No. 7-22271 2 gazette. 

[0 0 0 6] [0006] 



[*W* S W* L «fc 0 h-rZ>Wk [PROBLEM ADDRESSED] 

M] However, in the prior art example, the laser is 

L-a»L.fc#S> % ^*^Jt?fi^3t used as a light source for performing a 

ft$£:fT 5 tz#>(D%Mb LXU fluorescent observation. 

— LTfc 0 , if # For the reason of a narrow irradiation angle 
^TO&v^tta peculiar to a laser (i.e., small NA), it has 
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li/h£#NAcofc:£>, fiB^^g irradiated only in the partial range narrower than 

£ 0 ttfev^— U<D&ffl<Dfr\zm illumination means. 

10 0 0 7] [0007] 

wCDfcfc, 88 l^^-C For this reason, there was a disadvantage that 

flKH LfcflllFrt©3feV^— U<T>%& a fluorescent observation could not be 

-EMcfcfLT L£»^i?fc|jSf^ s "C#' performed except only to the narrow partial 

ftl/^Vp^C/S^fcofc range within the visual field illuminated with 

illumination means of white light 



10 0 0 8] 

ytmm&ft o it & d am * a * 
fc-t s & ^ <d mft & &m & 

Ofc o 



[0008] 

Consequently, a curved part is curved in order 
for the part which it exists in a usual observation 
visual field, and can be observed to also 
perform that fluorescent observation. 

Moreover, a point is moved and operation of 
setting as the irradiation range of excitation light 
is needed. A fluorescent observation takes 
time. The situation that the fluorescent 
apparatus which can be observed was desired 
more nearly simply was suited. 



[0 0 0 9] 



[0009] 

(The objective of invention) 

This invention was formed in consideration of 
the above-mentioned situation, and aims at 
offering the fluorescent observation apparatus 
which can perform a fluorescent observation 
more nearly simply. 



[0 0 10] 



[0010] 



[t£M£#?$:-t-5fc&<7)^|£] [SOLUTION OF THE INVENTION] 

te&yt&fc&'fZ) The light guide for white light which transmits 
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h 134 K t » jSj^ft^rfei^-fS white light, and the light guide for excitation light 

74 V 134 K t s which transmits excitation light, it has these. 

L> ££ft^ttft(^£ffcf^W:li;)fc In the fluorescent observation apparatus 

?r^,^i"2)^)t^^^S{^ioV^ which observes a fluorescence in the living 

T N fijfSStj^Tfe^rlilfSfifeTfecfc body perendoscopically, by providing 

9 LX¥$MiTZ>B)&ytM excitation-light irradiation means to diffuse and 

W^t^it5: t 9 , ^ irradiate above-mentioned excitation light from 

M^\^(O^M(D^W}^:ht. above-mentioned white light, even when it 

'fit)t£< X hM^^M<O^M<D seldom moves visual fields, such as curvature 

1zUft(DUiiL\ztt'tZ)MytW>& operation, the fluorescent observation to the 

fc~*!z&lzf£Z) 0 part of most visual fields of a usual observation 

can be performed. 

[0011] [0011] 

[%W<DmM<D%m] [Embodiment] 

WT\ II5r#lLt$^K^ Hereafter, the embodiment of this invention is 

MM(O^M : kWi^'t <5 0 II 1 & explained with reference to a drawing. 

^tg6 1 <D%M Figs. 1 to 6 relate to the 1st embodiment of 

(Dl&m^fc*), mi\ttWR<D this invention. 

fbl(D%M<Ol&1&<0&ffl8&g£ Fig. 1 shows the entire component of the 

tt©±ttfl&J5lt5:^U fluorescent observation apparatus of the 1st 

fe^ffi 7 4 h 134 FRXffifo&yt embodiment of this invention. 

IB 7 4 Y134 KfCctSTtfei^^ Fig. 2 shows the component of light- 

WLRW^(D\ti%M<Dffiffl H^X transmitting means by the light guide for white 

©JSfifc SttfU El 3 \tM 2 (DA light, and the light guide for excitation light, and 

-A' Wffi^r^L, Hl4frV^L the illumination lens at the side of that radiation. 

IH 6 &mW \/yX<Dm&m*7F Fig. 3 shows the A-A' cross section of Fig. 2. 

1" 0 Fig. 4 or 6 shows the modification of an 

illumination lens. 

[0 0 12] [0012] 

M 1 ^Tj^i" J: 9 (c^s:^^ <D% 1 It is with the optical endoscope ( below 

©il^ioMigll endoscope description) 2 by which the 

It&fcfal^AZti&yt^^fa fluorescent observation apparatus 1 of the 1st 
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(WTft^ililEfc) 2 embodiment of this invention is inserted in the 

r OrtftJt 2 JwfiaM3t*:**&"t living body as shown in Fig. 1. The light source 

ZJtWMW: 3 £ , f*3$Jt 2 tc^t device 3 which supplies an illumination light to 

i^T9^9 4^^LX^M^tl this endoscope 2, the usual TV camera 5 

<5iI^T V t) ^ 7 5&U^3fci§ mounted on an endoscope 2 via the image- 

^ 5 6 i: , il^t T V# y 5 pick-up adapter 4, and the fluorescent image- 

5(c:J: pick-up camera 6, the camera control unit 7 

-^ft-^Srfi ^Qf3ILTiIS®& which performs the signal processing of the 

££$ti"£&L31£rfT 9 # ^ 7^ usual observation image-pick-up signal picked 

1/ h n — /Vzl - 5/ js (CCUi up with the usual TV camera 5, and generates a 

B&IE) 7 i:, :£3fcflMfe;*7 7t 5 6 usual image and which processes (CCU and 

l£«fc ^W&^i\Jz&%^fe!m^ abbreviation), the fluorescent image processor 

£{t f ^ILtS*I^§r4fiSc 8 which performs the signal processing of the 

•^S&SSrfr o fluorescent image-pick-up signal picked up with 

18 ts C CU 7Rrj^ytWiik the fluorescent image-pick-up camera 6, and 

^lil8i^©IMf^A generates a fluorescent image and which 

^Jc?tU ®^f£^£f&J^i"5H processes, the image display control 9 which 

&&t7FfflW£M. 9 t, Z ^Ife the image signal from CCU 7 and the 

^TfflftSi9 ^ <£ 5 il^BHt fluorescent image processor 8 is input, and 

bl&ftWGtbtittkTF&fiZ*^— controls an image display, the monitor 10 by 

9 1 0 ii^K^i^ftli^ which a usual image and a usual fluorescent 

t <DtyWlkT$Wi@L%7FfflW£zS. image are displayed with this image display 

9 ©§J#OSM£5:?t 57yhx control 9, the foot switch 1 1 which operates the 

^^fl 1^ ^ytW&faM^ switching of a usual observation and a usual 

B 8 frh<D\&t)\m^\Z-S: 9 ^% fluorescent observation, and the switching of 

* 7 6 rt<ZM / — i?4 the image display control 9, I.I. control means 

r 4\ ( I . I . 12 to control the gain of the optical amplification 

BSI5) 1 2(DjtV£^(nf4 of the image intensifier 12 in the fluorescent 

ffrj^i~<5 I . I . W^^Wl 1 2 image image-pick-up camera 6 (it to abbreviate 

t, 9 4 ^ls?W$ft$:TT0 94 by I.I.) by the output signal from the fluorescent 

^y^ny fo- 7 1 3 <h?:t image processor 8, the timing controller 13 

"f~5o which performs timing control, It has these. 

[0 0 13] [0013] 

rtft*t2J4HeftOi¥A<flJl 4 t An endoscope 2 has the long and slender 

^(D&ifficDWii^ 1 5 t Z<D'& insertion part 14, the operating part 15 of that 
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*Stf>8c8BflS 16i, ImfrU 1 5 rear end, the eye-piece part 16 of that rear end, 

tilt? 4 htf'f and the light-guide cable 17 extended from the 

-^H7iS:tU b# operating part 15. 

Y'r—'fA' 1 7 ©if&lfBKlM: = The connector 18 is provided in the edge part 

^ * 1 8 iMRtf btLTfc 0 , of the light-guide cable 17. 

JtWMiM. 3 {d3f flft i £-C*g$H" It is connectable with a light source device 3 

by being detachable. 

[0014] [0014] 

w ©if A£i$ 1 4 » Jftf^SlS 1 5 , This insertion part 14, the operating part 15, the 

7^f h 13 4 Y J T—~f)^ 1 7 rtic light guide for white light 21 which respectively 

ttSfeft£Ib£23lG£^;h/^ft/£5 transmits white light and excitation light in the 

5 S^JtRyJ h#V K2 light-guide cable 17, and the light guide for 

1 RlfJOhl&ytffi 7 4 h1f4 K2 excitation light 22 are passed through as the 

2 ktfB&ytRiy^ YUJ K2 light guide for excitation light 22 becomes a 
2 # «t> <fr*HSflJ| ^£5<t9l:Lt central-part side. 



[0 0 15] [0015] 

1 9 ^fttfjtcfj:, HI 3 (CTFi-J; As shown in Fig. 3, after the light guide for white 
5 \z.W}&ytf$7 4 K2 2 light 21 has more specifically arranged on the 
(DMWfc&i^JtRy -4 bJf4 K perimeter of the light guide for excitation light 22 

2 1 /^IU'L^dlEfE LfcttliT* concentrically, it passes through. 

}fi§£*u> = 1 8l*lT*;fr It separates within a connector 18 and the 

MZtiX*:3n j etiyt7<KM2 1 light-incidence ends 21a and 22a are 

a, 2 2 a t/,fo"CV^„ respectively become. 

[0016] [0016] 

%m&WZ F*Kwfi % ilMM In the light source device 3, the laser 25 with 

MWytnt VX<DWz.\Zs ^ which the breadth (NA) as a usual illumination 

(DfctfK) (NA) V^-fc light source for an observation (for example, 

J >-7°2 4 ^^H^ffi beam) considers as the large xenon lamp 24 
[^M&yt : k$££.~t and the excitation-light generating light source 

ftWk LXfflz.i'Si, N a#*/Jn£ which generates excitation light in a fluorescent 

^He-Cd U— if 3t£r3§£E"t" observation, for example, NA generates a small 

5 u— if 25i "bti^ He-Cd laser light is provided. 
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£> 6 tite, d r'fe y > 7 V7°2 4 In addition, a halogen lamp may be used 
(Dftfr V {C/n p y 7 vzf-km instead of a xenon lamp 24. 



10 0 17] 

-■fe3tffl 5 4 Y #4 K 2 1 £>3t A 
U— if 2 5 CDH e - C d U— if 
2 2(D%X^2 2 a 



[0017] 

And, the light of a xenon lamp 24 is supplied to 
light-incidence end 21a of the light guide for 
white light 21 via a condenser lens 26. 

Moreover, the He-Cd laser light of a laser 25 
is directly supplied to light-incidence end 22a of 
the light guide for excitation light 22. 



[0018] 

h#-f K2 1 

h^-f K2 2li{£NAT'i^ifi§ 

2 4 £ uyX2 6 t ©IHojtK 
4>{-fiJi3t^2 7^#igpr^(c 
b'7^y<2 8 KJ: >9 



[0018] 

In this embodiment, the light guide which 
formed the light guide for white light 21 with 
fibre of multi-component system glass is 
adopted. 

The light guide which formed the light guide 
for excitation light 22 with fibre of the quartz 
glass of a high transmittance in a low NA is 
adopted. In addition, in the optical path between 
a xenon lamp 24 and the lens 26, the shading 
board 27 is arranged shuntably. It drives by the 
driver 28. 



10 0 19] [0019] 

C <D K 7 4 2 8 it 9 4 x s<? As for this driver 28, the driving is controlled by 

3 >F°-7l 3 A» 6 <DW&\% the control signal from the timing controller 1 3. 

%\z. <t *) Si&Wjtffflffi £ ti% 0 o in other words, it is set as the condition of in the 

^ f9 ^ il^'18,^<75^l-n*ld{2 v 'M case of the usual observation having retreated 

7c4£ 2 7 iZ&MX*7F-t£ o Idil as a dotted line showed the shading board 27. 

MLtz$k1&i<z.%£'&&tis ISftlt In the case of a fluorescent observation, the 

^co^-a Idte, 94 5 y timing controller 13 sends a control signal at a 
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hn-713 ttfflftfll *Sr K9 driver 28. 

-<^2 8 leg 9, K7^^2 8 It is set as the condition that the shading 

\ZX<0 T&ytfiL 2 7 fi^T-^-f board 27 shades the light of a xenon lamp 24 by 

J: 5 te^ir 7 Vyls-?2 4<D% the driver 28 as a continuous line shows. 

[0 0 2 0] [0020] 

-^Lt, 6-&7tffl7-r htf-'f K And, the light transmitted by the light guide for 

2 1 RTfEh&ytffly << h#V K white light 21 and the light guide for excitation 

2 2(cj; Ofciizf £tLfc7fcf±*¥A light 22 is expanded through the illumination 

S3 1 4 (Dfti&U 2 9 ©flSESEK: lens 31 furthermore the end surface from fixed 

Hi a£ £ tvfc^feiSS/i^ £ t^i bb by the illumination window of the point 29 of an 

^uyX3 l^ittHLtft insertion part 14, and is irradiated by the 

Ert<&J8m*E*£©$£l : fWS!Kw photographed objects side, such as the organ 

£ti£>o surface in the body cavities. 

[0 0 2 1 ] [0021] 

rroli^CSSlLTftW It is adjacent to this illumination window, and 

K»tT £> 0 , w ©iWHRfctt^ the observation port is provided. 

feuyX3 2#|tt)ftlttifc The objective lens 32 is attached in this 

!K fi8W$tifcttWd»P>OS observation port. 

ttofc^VMiS&^TcKiJ: U J5rjg£ The fluorescence which is excited by 

friXMfri £ ti Z> is > illuminated the reflected light or the excitation 

X3 2 \z. X <0 ©8Hfeflr.lt left light from a photographed object, and is 

£rftp*£ 0 radiated is an image the bind to that image- 
formation position by the objective lens 32. 

[0 0 2 2] [0022] .... 

Z.cDffilMLiiLWzte'f t — 'JiM The end surface of the image guide 33 is 

K 3 3 (DjciQfEifciilWL&ti, Jf arranged on this image-formation position. 

A£B1 4 Pi^%WM&ft1ZZ<D The inside of an insertion part 14 etc. is 

4 t—i/jjj K3 3{z.X t> •?:<£> transmitted to that rear-end surface by this 

^ifB®{£{5ii!H"5o ^.©^C® image guide 33 passed through. 

m*rfR| L/rSHSffi 1 6 (ciSx 9 H To a usual observation image, an 

ft btifc^Hi^^X 3 4 ?r^> L enlargement observation can be performed via 

T\ ii^ttf^KifcrLTte^lli the eyepiece 34 which opposes this rear-end 
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OfJIWENT 



T^iitSI t &X*% 5 0 surface and was attached in the eye-piece part 

16, with the naked eye. 

[0 0 2 3] [0023] 

Z<D&mU 1 6 1:^7^^ When the image-pick-up adapter 4 is mounted 

4 ti v i£jm£titzW5ii\zii, on this eye-piece part 16, an eyepiece 34 is 

$^7^7"^ 4 f*3l£fiijg8il u> opposed in this image-pick-up adapter 4, and a 

-X 3 4 tdStrS] ITl/yX 3 6 # lens 36 is arranged. 

IBS $ CI (D&jjItZ *SWl 5 7 The movable mirror 37 is arranged on this rear. 

— 37 d s BBfi£tK Z(D*JW)^ A lens 38 is arranged on the optical-path side 

7-3 7 T?Rto£tifcytftWz reflected by this movable mirror 37. 

wyX3 8 tl, & Furthermore this lens 38 is opposed each other, 

r <D U>-X 3 8 K:*j-(p] U ilfjf The image-formation lens 39 of the usual TV 

TV*^7 5 0l6ftl/yX3 9 camera 5, and it is an image the bind to CCD 

Sr^LTCCD40I^Sr,^ 40. The signal by which the photoelectric 

& Q CCD 4 0\Z& VytW^L^k conversion was performed as for CCD 40 is 

Ztltzit-^rlttC CU 7 \zXt) £ input into CO. After converting into a video 

ti, i&^if ^(wS^^ti/c^ signal, a monitor 10 displays via the image 

S^^ffiy^llHJK 9 LT^ display control circuit 9. 
1 0JC**£*lS. 

[0 0 2 4] [0024] 

fetes *Tib5 7^3 7liK7^f In addition, the movable mirror 37 is driven by 

'<4 1 Kcfc VmWiZtlZo Z<D the driver 41. 

YJy(/<A \ \%94 This driver 41 is controlled by the timing 

ho-7l 3C±5 M $ tl controller 13. 

<5 0 ii^lK^<7)ilrn In other words, in the case of a usual 

fi, "TSb ;7~3 7 fi^i^T^ observation, the movable mirror 37 is set as the 

"t"4fcffitw!3:AE[£;h^ ^^^.^^ condition which shows as a continuous line. 

iiH^fis 5 ^^^^ h o In the case of a fluorescent observation, the 

-7 13 fifiyWf K5>f timing controller 13 sends a control signal at a 

28\Z&V^ K9>r'<2 8fcJ: driver28. 

(9 *JKj ?7-3 7 f±^SI"C^i" It is set as the condition of having retreated 

<£ 9 t-iliS LtzV\WA^txfe£ti as a dotted line showed the movable mirror 37 

5 0 by the driver 28. 
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y» : DfKWCMF 



[0 0 2 5] 



[0025] 



$-tz, 1/^X3 6 LT U Moreover, a lens 36 is opposed and a lens 42 is 

^X4 2iSffifi$tL, r^u^ arranged. 

X4 2l£#|pjLT£3fc&&;*7> This lens 42 is opposed and the image- 

76rt u >X 4 3 #ffiHI formation lens 43 in the fluorescent image-pick- 

$ tv, ;©w>'X4 3 {cfcffpj L up camera 6 is arranged. 

T[h]^7 ^(/^4 4 T^fEfi^tt This lens 43 is opposed and the rotation filter 

"tv^S,, 44 is arranged. 

[0 0 2 6] [0026] 

Z<DE\1gs7 4/i'? 4 4l±*—# The rotation drive of this rotation filter 44 is 

4 5l:±9 EMEKft & ft5 0 0 performed by the motor 45. 

•c7-rvu*44lJ:i4 2o©|l!q 2 apertures are provided in the rotation filter 

tfWmxfo V > ^tfo^tiMteZ) 44. The filter which is respectively different is 

yjAsfitWOtfttXIbZo - attached. 

ti%(D7 ^ ZMLtzytlZ Incidence of the light which passed through 

I . I . 4 6 (CAW^tl, ittt these filters are performed to I.I. 46. 
Zti1t&, CCD 4 7 It is an image the bind to CCD 47 after 

«£e amplifying. 

[0 0 2 7] [0027] 

^OCCD47iwj;>9 The signal by which the photoelectric 

£ ftfcfa -f-fi^^tH^^S^fi conversion was performed as for this CCD 47 is 

8^A^3^tL, Bfc&fi-^K:2£& input into the fluorescent image processor 8. 

£titz&, ®^S^$!)^lfi]S§ 9 After converting into a video signal, a monitor 

£r^- LT^t — $ 1 0 (c^tf£ ft 10 displays via the image display control circuit 

3 = 9. 



[0 0 2 8] [0028] 

6 [diBIg $ ix The 1 st filter for 480-520 nm bands and the 2nd 

6 0^7 >r yWi? 4 4 4 8 filter for bands 630 nm or more are arranged to 

0 ~~ 5 2 0 n m^i$LM<D% 1 <D the rotation filter 44 arranged to the fluorescent 

7^f/^i 6 3 0 n miU_h<7)?fT camera for an observation 6. 
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[0 0 2 9 J 

4 4 2 nm£Sbigftffl7^ 

>f K2 2fci*#L£#fcHa*tL 

l»*»bttlWI2H e - C d if 
-3t^«k5i*fe3fe4 4 2 nmj;9 

^76 t-SHIS:^tLTV^-5[H]^7 



[0029] 

When the light-guide of the 442 nm of the 
purple lights of a He-Cd laser light is performed 
to the light guide for excitation light 22 from a 
light source device 3, the organism is irradiated 
and it observes a fluorescent image by this, 
from a tissue, the home fluorescence of a 
wavelength longer than 442 nm of the purple 
lights by the above-mentioned He-Cd laser light 
occurs. Therefore, this fluorescence is 
sequentially picked up with the 1st filter and the 
2nd filter of the rotation filter 44 which are 
arranged to the fluorescent camera for an 
observation 6, and it is made to obtain a 
fluorescent endoscope image. 



[0 0 3 0] 

<Dik%fem±. jEHMflSifc-ctta 

*). ¥f\Z^ 480~~520nm 

«T- 5 1 *<D ES'J ^ t A v > J: 
s>l£LTV^ c 



[0030] 

In addition, although not illustrated, the 
fluorescence intensity of the visualisation area 
obtained by the excitation light of an above- 
mentioned purple light is strong by the normal 
part. In diseased parts, such as cancer, it 
becomes weak. Especially, it is known in 480- 
520 nm band that a fluorescence intensity will 
become quite strong. 

On the one side, it is easy to be made to 
perform a distinction of whether they are a 
normal part or a disease part by a normal part 
and a disease part making the fluorescence 
intensity which hardly shows a dependence, 
and comparing the ratio with this fluorescence 
intensity in the wavelength band which passed 
through the 2nd filter. 



[0 0 3 1] [0031] 

%kytW.^ffl% J 7 6 {£l£ Moreover, I.I. 46 arranged to the fluorescent 
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camera for an observation 6 is for augmenting 
the weak fluorescent endoscope image which 
transmitted the 1st filter and the 2nd filter of the 
above-mentioned rotation filter 44. 
The optical image connected to the 
photocathode of the fibre plate not to illustrate 
is converted into an electron image at once. 
Electron redoubling is performed by bypassing 
a micro channel plate (below MCP and 
abbreviation). 

Incidence is performed to a fluorescent 
screen and it converts into an optical image 
again. The fluorescent endoscope image by 
which the electron augmentation was 
performed as for this I.I. 46 is received by CCD 
47. Moreover, the output of a fluorescent image 
processor is input into I.I. control means 12. 
This I.I. control means 12 controls the gain of 
I.I. 46. 

It makes a suitable gain. 



[0 0 3 2] 

^mMmmx'itm 2 i^-rx 

fetttftvJ K2 2©3ttti 

l#»fc*frfl-*3IHffi»#2 2 b 

f±*#<) > :m^Ltefe 

utm?* K2 1 (Dft&ki 

ft3MM£R2te*# < /£oti> 

-So 



[0032] 

In this embodiment, as shown in Fig. 2, it is 
small in the radius of curvature R1 of concave 
surface part 22b opposing to the optical 
radiation end of the light guide for excitation 
light-22 in the illumination lens 31 (a curvature is 
large). On the other hand the radius of 
curvature R2 of concave surface part 21b 
opposing to the optical radiation end of the light 
guide for white light 21 is large. 



[0 0 3 3] [0033] 

tLT, MMRU1®$LX*7rrf £ And, it has been the characteristic to form 
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5fcJBfi3tffl9>C K2 2 
KJ!Mt-C# 5 J: 5 LfcSoigft 
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7^ K2 
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[0 0 3 5] 

mtfl&i&ftffi^ hXM K2 
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[0 0 3 6] 

l Ofcm^SixSlHfc 
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excitation-light radiation means the direction of 
the excitation light which it radiates from the 
light guide for excitation light 22 as a dotted line 
and a thin line show to expand from white light, 
and to have enabled it to irradiate to a 
photographed-object side. 

[0034] 

In addition, in Fig. 2, that one part performs the 
transmission of the part with the large curvature 
of the centre section of the illumination lens 31 , 
and white light transmitted by the light guide for 
white light 21 is expanded, when radiating from 
that end surface. 

However, compared with the case of 
excitation light, that proportion is small. 

[0035] 

For example, the end surface of the light guide 
for excitation light 22 is made to project ahead. 

If a degree is performed, such a component 
will be greatly made small or it can do in a small 
way at the degree which is made to approach 
concave surface part 22b of the centre section 
of the illumination lens 31 and which can be 
disregarded. 

[0036] 

Moreover, when the condition that a foot switch 
11 performs periodically an image pick-up of a 
usual image and an image pick-up of a 
fluorescent image is chosen, while the image 
displayed by the monitor 10 can choose, can 
set as an image pick-up of a usual image, and 
observation condition (display condition), or it 
enables it to set as the image pick-up and the 
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RXfWL^VtWAZf&feLfz Di'S observation condition with a fluorescent image 

w t * 5 t?f 5 ct o \Z LTV*5 0 in this embodiment. 

[0 0 3 7] [0037] 

ty\7L\H.7 y h *4 y*f* 1 1 For example, when the condition of performing 

— Kil^^^T 7^?:ONt2) II periodically an image pick-up of a usual image 

t m J: 0 iiS'H^O^^ £ iiTfc and an image pick-up of a fluorescent image by 

-Wfe^lftfe££JS$Wt£fT5 4£ turning on the mode-selection switch of a foot 

IS£31tRLfc^n Klf3u 7y h switch 11 is chosen, the display of a usual 

^^f yfl 1 OS^il^^^T y image and the display of a fluorescent image 

9 il^lHttf^^ <t can be chosen by the display selecting switch of 

E*£4r»ftT?#5 0 a foot switch 11. 



[0 0 3 8] [0038] 

— 2k KaStR*^ y 5^0 On the one side, when a mode-selection switch 

F F \Z Llttifr&fciti&ftWi&LV) is turned OFF, it becomes an image pick-up of 

JR&XtFSI^ytfig d^#cftl) a usual image, and observation condition 

t * 9 , $ <blw^5Sft*>r 5/ (display condition). 

^"©IftfN;: J: <9 il^®tft<£>li^ Furthermore it enables it to choose from an 

lkT$^^ s &Mfrb1£tfcW&<D%(k image pick-up of a usual image, and 

ii£lklfW*^VtWA^M$RX*% 5 X observation condition as an image pick-up of a 

0 \ZL LTV^o fluorescent image, and observation condition by 

operation of a display selecting switch. 

[0 0 3 9] [0039] 

&l^M1&(DMM(Di / EfR £rl£f^ Next an effect of this embodiment is explained. 

"f~5 0 7 y h^^f y*f- 1 1 (D^ In the state of OFF which does not operate 

~— K 4^y3^&Wfe\-, # V-> -the-mode-selection - switch -of- a foot- switch -11, 

OF F (DftWt'VlttZO'gyt^^ this fluorescent observation apparatus 1 is set 

i£ff 1 ittM^M^OMi^RXlM as an image pick-up of a usual observation, and 

^t^fis (^^tfcfi!) (ClS^^tl observation condition (display condition). 

5, r ©ttffit?f43tWScll 3 (D In this condition, it is set as the condition that 

ilftlS 2 7 tt/StiSL WtjATyy the shading board 27 of a light source device 3 

9 4 <D pTU) ?7-3 7 fi^HT* shows the movable mirror 37 of a dotted line 

^i"#t^^tx^^HTV^ 0 and the image-pick-up adapter 4 as a 

continuous line. 
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[0 0 4 0] [0040] 

^rLT, r©tlt-li^iryy And, in this condition, white light of a xenon 

7>7°2 lamp 24 is transmitted via the light guide for 

7>T htfj K2 l^LTfei white light 21. 

£*K ft*!^ 2 WftiSgG 2 9 (c It radiates via the illumination lens 31 

9 fait tL/tjfeSS®;^ 6 $ b furthermore an end surface from attached in the 

-\zf&Bft u-yX 3 1 £;fr LTtl^ point 29 of an endoscope 2 at the part side for 

^MiliJUfcBlt^tt, ^£15 an observation. 
ittMtrM^-t^o That part side is illuminated. 

[0 0 4 1] [0041] 

£ titzUitHtM^) \s 3 The end surface of the image guide 33 project 

2 \z. <£ oT^T K 3 3 the images the illuminated part with an objective 

©3fe*Bifcj|*ikStu, *©tfeti lens 32. 

45il£ixT}glgg& 1 6iRiJ(D^sffi That image is transmitted and is transmitted to 

Eld-fSisI^ ti> uyX3 6^£r the rear-end surface at the side of the eye- 

^LTCCD3 9Cg<ftiJi piece part 16. 

2> 0 CCD 39 project the images via a lens 36 etc. 

[0 0 4 2] [0042] 

:©CCD 3 9 J: <9 A photoelectric conversion is performed by this 

^tlTCCU 7 \ZAt)£tl, life CCD 39 and it inputs into CO. 
HfislH;:l£^$ tu/c^ 1H£^ After converting into a video signal, it displays 

7F©JISH]S§ 9 3r:fr LT^ — ^ 1 with a monitor 10 via the image display control 

0X'U7F£tiZ>o w<75il circuit 9. 

tliCi^ttjV'- if 2 5fr In addition, also in the case of this usual 

bJjft&ytfclijffi $tifv^5^ % observation, it radiates excitation light from the 

&&mmyuztt:&ir Z t . ilv> laser 25. 

3tt±i^ i: & <5 tf>"C\ Sfe^tt^ <fc However, because it becomes a taper output 

5JMNCf±?&£|&#Lfcl\ t compared with a white illumination light, the 

o i: t x u— If 2 5 cDbuIc $ b observation by white light is hardly influenced. 
\z.?g 2 W^Tt^SrlEflLTEafe Indeed, a 2nd shading board is further 

Bm<D^kmX'lt Z<D% 2 ©igft arranged before a laser 25, and it may be made 

i2 7T* u— if 2 6 (DSb&ftSr to shade the excitation light of a laser 26 with 

T&yt-tZX 0 (cLTt^v\ this 2nd shading board 27 in the state of the 
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[0 0 4 3] 

7yM^yf 11 <B*^S# 



[0043] 

A diseased part etc. is observed under the 
illumination of a visible light. 

In desiring fluorescent diagnosis, it has 
stepped on the display selecting switch of a foot 
switch 1 1 . 

When indicating the switching to a 
fluorescent observation (an image pick-up and 
observation of a fluorescent image), the timing 
controller 13 generates the control signal to a 
fluorescent observation. 



[0 0 4 4] 

%m 2 7 fcnin-c^-rttflsiw t 

7^4 1 \Z.£ 9 "Tib? 7-3 
7 £ /fcfcT^-*- # UK 



[0044] 

And, while it makes the condition which shows 
the shading board 27 as a continuous line by 
the driver 28 and white light is shaded, it sets as 
the condition which shows the movable mirror 
37 by the dotted line by the driver 41 . 
Only the laser light of a laser 25 is transmitted in 
this condition by the light guide for excitation 
light 22. 

The transmission of the centre part in the 
vicinity of large curvature of the illumination lens 
31 is performed. 

It expands more largely than the case of 
white light in that case, and it is irradiated at a 
photographed-object side. 



[0 0 4 5] [0045] 

BSIt$tifclFBfl:"Cli^3feS:^^ A fluorescence is generated by the irradiated 

M*ii»»uyX3 2 part. 

\Z <k V 4 jt—i/tfJ K 3 3 <D% The end surface of the image guide 33 project 

$S®t£#p&cFfrU -?:(7}^#ffiBi(c the images that fluorescence with an objective 

fc^ZtlZo Z<Dtem£ti1Zfc lens 32. 
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Oftfi ^>X4 3 %ZfrLX\E} It transmits to that rear-end surface. 
fcy^/v? 4 4(73l]7FL&v^ After the light of this transmitted image 
■4^9 trSil LI. 1 . 4 6 T* performing the transmission of the filter which 
446 £ titz&* C C D 4 7 £3$ the rotation filter 44 does not illustrate via a lens 
^£ti5 0 43 etc. and amplifying it by I.I. 46, CCD 47 

project the images it. 



• [0 0 4 6] 
^ (DC CD 4 7lz£<9 

fflW^9^LT^-^ 1 0 

SSLUffl bs m<DT 

Kit) fi£ JB It T 



[0046] 

A photoelectric conversion is performed by this 
CCD 47 and it inputs into the fluorescent image 
processor 8. 

After converting into the video signal 
corresponding to a fluorescent image, a 
fluorescent image is displayed by the monitor 
10 via the image display control circuit 9. 

It expands and irradiates from white light as 
mentioned above. Therefore, under the usual 
illumination for an observation by white light, 
Excitation light can be irradiated substantially 
throughout an observation visual field. 

Visual fields, such as curvature operation, are 
not almost moved to the arbitrary parts within 
that visual field. 

A fluorescent observation can be performed. 

For this reason, contrast with the visual field 
in a usual observation can also be made 
simple. 



[0 0 4 7] 

5 X 0, *<Dmt?VD®: 



[0047] 

Thus because means to irradiate excitation light 
widely from an illumination light is provided 
according to this embodiment, a visual field is 
not moved by curvature operation etc. in the 
state of the visual field of a usual observation. 

By setting as fluorescent observation 
condition, a fluorescence observation can be 
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£<BffMfclw#l,Ti&3tett§35i~3 performed to the arbitrary parts within that 

^fc, m&%<D visual field. 

ffitt^£&£7C<£ffitt¥$:£: Moreover, because it is as concentric as 

lRj'frttT?^o4'*$lS{dKtt-CV* radiation means of white light and radiation 

£<DX, efeftdcfcSfiTOfti means of excitation light is provided in that 

t^t'Wl^m^X^ „ centre section, the almost same illumination as 

©f tilr^l ^"CcF 5 0 the illumination condition by white light is made. 



M 4 RUM 5 ^7jk-f^Mm<D J: It may perform such as the modification shown 

?\zLXi>&\,\ I4fliie inFig.4and5. 

ytf&yj K2 2<D%MM The micro chip lens 51 is arranged on the end 

K-r-f fvfy X U>-X 5 1 £ surface of the light guide for excitation light 22 

IBgU w©-^ ? d^^T 8 ^ in Fig. 4. 

yX 5 1 "9 ,&H"C7Fi~J: p As a dotted line shows with this micro chip lens 

\z.f$ 0 Xtfcffl LTttitt fi-fe 51, it expands and radiates on a square (phi). 

htf4 K2 1 cD^cffi® It radiates from the end surface of the light 

fr<b'fflBX7Flrtiitt% 6 X 9 t guide for white light 21 more widely than the 

J: K> fc< t±4#t"f~-5 0 radiation angle (theta) shown by the thin line. 

[0 0 4 9] [0049] 

i5fttiM7^ b#-T K The diffuser lens (diffusion lens) 52 or a 

2 2 <D5fe^® \^"f ■< 7 =>■ — If is hologram lens is arranged on the end surface of 

VX (ttffel^X) 5 the light guide for excitation light 22 in Fig. 5. 

#;d tfy AU^XSrI£fiL» CI As a dotted line shows with this diffuser lens 52 

W7-f 7a- if i/yX5 2^V> or a hologram lens, it expands and radiates, 

li* u y 7 uyX\z X V It radiates more widely from the end surface 

X7F-f£ 0 ic&M LTtUStU of the light guide for white light 21 than the 

7-f h #V K 2 1 <D% radiation angle to radiate. 

[0 0 5 0] [0050] 

^fc, IH 6 (C^i-J; 5^$Jx.f4* Moreover, as shown in Fig. 6, the illumination 

H 5 (DWHZ £ b fwBSfi^ u >X 5 lens 53 may be further arranged in front of Fig. 



Gap of the illumination can be eliminated. 



[0 0 4 8] 



[0048] 
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Also in this case, excitation light are irradiated 
from the illumination range of white light to a 
wide range. 

Therefore, there are the almost same the 
effect and effect as a 1st embodiment also by 
the case of these modifications. 



[0 0 5 1] 

Kfc^T, .TO 1^X3 1 ft U 
-fey >-7^7°2 4 Wfife^CDjE 



[0051] 

In addition, for example, in a 1st embodiment, 
the illumination lens 31 enlarges the curvature 
of the lens part opposing to the part which 
radiates a laser light, and it has set it up so that 
it may expand and radiate from white light. 

However, to the breadth angle of white light 
of a xenon lamp 24, the breadth angle of the 
laser light of a laser 25 may be set up so that it 
may become the breadth angle same as total 
(breadth angle of the light which it radiates at a 
photographed-object side) because it is small. 

Thus when setting up, it can be prevented 
from extending excitation light too much. 
Therefore, there is also no case in which the 
exterior of a visual field is also excited and 
which becomes wasteful. 



[0 0 5 2] 

(f2©ift(Oi!i) &K*J§ 

mom 2 ommmmzmw-t 
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[0052] 

(2nd embodiment) The 2nd embodiment of this 
invention is explained below. 

Figs. 7 to 8 relate to the 2nd embodiment of 
this invention. 

Fig. 7 (A) shows the structure of a point. 

Fig. 7 (B) shows the structure of a light 
source device. 

Fig. 8 shows the front elevation of Fig. 7 (A). 
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*lWiUtt$:\ElW)& J &tctf.W t X*(D Fig. 9 shows the front elevation in the 
IESI§lSr^i"o HI 7 (A) condition of having made the movable member 
liHl 8CB-B' H^rBOftflg rotating in the state of Fig. 8. 



-jfc 1 (DMMoMWtX'lt E3&3fe% In the 1st embodiment, the light guide for white 

4£3!-t"5 6£iffl7>f b#-f K2 21 which transmits white light, and the light 

1 bB&yt&feTgi-f&fiih&ytffl guide for excitation light 22 which transmits 
7-4 htf'f K2 2 t ^■Ov^fti excitation light were respectively provided, and 
nrttcLtzAK *mM<Dftmx* was performed. 

f4*i§cD-7-i' K6 1 Srffl However, the common light guide 61 is used 

\/ s 1t h^XfoZo in this embodiment. 

[0 0 5 4] [0054] 

^UM(O^M<D^i^^\tM 1 <D The endoscope of this embodiment is taken as 

F*3Hl$t2 \z$6\^Xs the common light guide 61 which serves as 

4 h K 2 1 t B&yt Srfc^ function of the light guide for white light 21 , and 

-f 5jafi3tffl7>T h*M" K2 2 the light guide for excitation light 22 which 

£><$#3£r3fcfci5 &i§<£> 7^ h# transmits excitation light, in the endoscope 2 of 

f K 6 1 t U t5>o£M 2 9 Fig. 1. 

3rH7 (A) ^^i"<t9^3feffi And a point 29 becomes as follows to point 

29at: <D5fci$ilF|5;£# main-body 29a and this point main-body 29a, 

2 9a C:2tU HtbS£-C, #t as shown in Fig. 7 (A). It is rotatable and it has 
tfomis^XZ 2 & kB&%f&& as . movable-member 29b in which front 
Mu^X6 2tMfJl/> objective lens 32a, the illumination lens for 
X'6 3fl*B!l9ttttb*lfcprt&a$ white light 62, and the illumination lens for 
tt2 9btl, r ©RTSblBtt 2 fluorescence 63 were attached. 

9 b SrSiJj-f 5 IsIWltilfl! 645: The rotation mechanism 64 which rotates this 

WL ftT V N 5 o movable-member 29b is provided. 

[0 0 5 5] [0055] 

fifeitffiflSW I'^X 6 2 i^^fe The illumination lens for white light 62 and the 

fflflHW U^X 6 3 £: fiQfl l^X illumination lens for fluorescence 63 are formed 

VB&Ztls *»-3«t3fefflfl8WU with a concave lens. 



In addition, Fig. 7 (A) is shown in the state of 
the B-B' line cross section of Fig. 8. 



[0 0 5 3] 



[0053] 
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>X6 3 SrfM-f'SBfl^^Xw And the focal distance of the concave lens 
MM3SM<n>l5ft&'&%RWffl\<' which forms the illumination lens for 
^X6 2 OjlAEiJ: U t>$B fluorescence 63 is shorter than the focal 
< x &oT J: 9 LT3t£r£±4 distance of the illumination lens for white light 
#-H"5^fi§ ; !r ; £rL"CV'><5o 62. Therefore it has function which expands 

more and radiates a light. 



.. [0 0 5 6] 
17 (A) %.Tf®8<D£ 

nmm^x-z 2 a fi^fcia 

K3 3^iBB£i-U 7^f h^f-T 
K 6 1 fiil^lS] 2 ©Bf {-leg 

tLtz»immj2 9 b(c& 
6 1 ^5feiffi®(-*ri^i-5 2®m 



[0056] 

As shown in Fig. (A) 7 and 8, front objective 
lens 32a is arranged centrally. 
The image guide 33 is arranged on that back. 
A light guide 61 is arranged on 2 places of a 
peripheral direction. 

Moreover the illumination lens for white light 
62 is provided in 2 opposing to the end surface 
of the above-mentioned 2 place light guide 61 in 
movable-member 29b. 



[0 0 5 7] 

2 9 b 8 -C^PT-^-TB#f+ 
K6 l©Mi:^f5 2l 



[0057] 

Moreover, when the predetermined angle 
rotation of the movable-member 29b is 
performed in the direction of a clockwise 
rotation shown by the arrow in Fig. 8 from the 
condition of Fig. 8, the illumination lens for 
excitation light 63 is provided in 2 opposing to 
the end surface of the above-mentioned 2 place 
light guide 61. 



[0 0 5 8] 

^>^>/V6 5lC*fft-r5^T!)g& 
02 9b fcl4R3Mfctf>*?L 6 6 
aMR»t-Cfc5. ^<7}S?L66f£ 
H 8 ®:RlB*>bBr£ftAlBllb L 



[0058] 

Furthermore, the channel 65 is provided in this 
endoscope. 

The circular long hole 66 is provided in 
movable-member 29b opposing to this channel 
65. 

When the predetermined angle rotation of 
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tzW>n-lz.h. S7L6 6 \z.=^-^\y this long hole 66 is performed from the 

^/U6 5 ©^iS^iPtS =fc 9 condition of Fig. 8, the end of a channel 65 is 

ICLTV^. made to perform the aperture of it to the long 

hole 66. 

[0 0 5 9] [0059] 

£fc> *IWi&tt2 9 b {cfitfilx. Moreover, to movable-member 29b, for 

At^.(KM.^B<D\f^ 6 7 riS&iSSC example, the pin 67 of a permanent magnet is 

##2 9 affl!l0>R§!IUfci)Hf|J££ extrusion to the circular groove at the side of 

ffl U ^o&^Wft 2 9a (H point main-body 29a. 

(K4 = '1';V6 8 ^I2^$tL, =3 And a coil 68 is arranged on a point main-body 

4 ^6 S\z.fa1rWM%M<D\*\% 29aside. 

C t \z. X 9 s It performs rotation moving of the movable- 

M\z.1&'2X»JW3Mtt 2 9 b^rdJ member 29b along a circular groove, and it 

tb^Kj $ *H 8 1& 9 <£>t£ enables it to set as the condition of Fig. 8 or 9 

Sl-i!^f ^5 i 9 tLT^ by changing the direction of the direct current 

-So passed in a coil 68. 

[0 0 6 0] [0060] 

Z(D=*4;\s6 8f4U— KHSrfl- This coil 68 is connected to a coil (not 

tt@/T LftV^=^f yu§ESbm% illustrated) drive circuit via a lead wire, 

d^ic^ti. Z<D=i4 ;\/mW)\B} This coil drive circuit is controlled by the 

5 Wzii/ hn-7 i timing controller 13. 

3tc«t UffiiJfl|I$jx5. o£ 0, In other words, in the case of the usual 

iiSM^©^-n Kites _0 7 (A) observation, it is set up by the condition of Fig. 

Xitm 8 (D^m^n'^. ^tiXio (A)7or8. 

9, ^7fc^,^^3i#^£;ft'/c:^i-n When a fluorescent observation is chosen, 

fcte^^f ^iEKSS&^r^ LT.^ . the direct current of a reverse direction is 

-Y A- 6 8 fcig [p] # ©il^Dfl;^^ passed in a coil 68 via a coil drive circuit, and it 

M LXm 9 ©^Jl-^^-t^o sets as the condition of Fig. 9. 

[0 0 6 1] [0061] 

ic.1t* fcMM(DWZ1&Xl'tZL<Dfii Moreover, the light source device 69 to which 

ffiMco y 4 Y 134 K 6 1 #J¥i§ the connector 1 8 of the light-guide cable 1 7 with 

$ti/fc7^ Ytf^f Y^r—'Zf)^ 1 which the light guide 61 of this endoscope was 

7©=^^^ 1 8^^^c$tb5 passed through is connected consists of the 
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9I4H7 (B) 

■tx o \z.%mmT?zf* 7 1 
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7 2 tafi3tffi3t*t LTWU 
— ifjgfi7 3 t*^#fi)t$tfC 



usual light source device for an observation 72 
and the laser apparatus 73 as a light source for 
the excitation light which are connected to the 
adapter for light sources 71, and this adapter 
for light sources 71 as shown in Fig. 7 (B) at this 
embodiment. 

In addition, the light guide 61 is made into 1 
from 2 by the rear side from the points which 
are insertion parts at least, such as an 
operating part. 



[0 0 6 2] 

y ^*7l'-7tj:¥<h7V?7 4 t 

5 £&3ru :c^X7 5£ 

mtz&^mtz(Du>^7 5\z 

7-7 7T£tt£iV 
yt&±<Dls>X7 8 ^Lt7 
^F^K6 1 <7>ftAttffi(cA 



[0062] 

The usual light source device for an observation 
72 has the lamps 74, such as a xenon lamp, 
and the lens 75 which condenses that white 
light. 

White light which went through this lens 75 is 
reflected by the lens 76 and the movable mirror 
77 opposing to this lens 75. 

Incidence is performed to the light-incidence 
end of a light guide 61 via the lens 78 on that 
reflected-light path. 



[0 0 6 3] [0063] 

£/i> I*"— 7 3 <D i"—tf Moreover, the laser light of the laser apparatus 

Tcfi u— f %m K 7 9 L 73 is transmitted via the laser light guide 79. 

"C{zs3*£;ft> $ ^(^l-'^XSO Furthermore incidence is performed to the 

^Ltr©i/yX8 OKift-lR] light-incidence end of a light guide 61 via the 

i"<5 U i^X 7 8 Lt7 << h lens 78 opposing to this lens 80 via a lens 80. 
#-< K6 l©jtA*t*fcA*t* 
3x5 0 



[0 0 6 4] [0064] 

"JK^7— 7 7 fijB 1 ©HIS© The movable mirror 77 is controlled by the 

MM t P]$ fc K7^f ^2 8 T*SiJ driver 28 as a 1 st embodiment. 

MZtiZo &ftWL&<0 In other words, in the state of the usual 
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#tfi"Cf2^!|cD#SllCl§:^ £ tl observation, it is set as the condition of a 

T*5 9, *#flMW*»&3ftfc continuous line. 

^n~fcii K^^T^ 2 8 \z. J; 9 When a fluorescent observation is chosen, the 

^"C^i"{ig{c:|H]itilS:^^ti^ rotation set-up is performed at the position 

yVfl 4 CDft£j£3fcU d^o shown by the dotted line by the driver 28. 

I'— f ftteyJ h 134 K 6 1 The light of a lamp 74 is shaded. 

^3t-f<5o 1f-%%<»Wj&\-S.%\ And the light-guide of the laser light is 

■ (DMMcDBM t mZmWk^miZ performed to a light guide 61 . 

W.&<VMm(Dty;W.X*M&&W.tf By setting as fluorescent observation 

HM(DUitH^MLX^.ytW.^^: condition to the arbitrary parts which desire an 

Wt\Z.WLl£-f Z> ~ t M X *) , r$ft observation in the state of the visual field of a 

^F<D&W-&&W)'tZ)$ii / F : £!& 1 g: usual observation almost as a 1st embodiment, 

<h1~5 n <t &< ^3feH^^ s "C# this embodiment does not need operation of 

5 0 £/c. 2Wiffifr ! b>yt$:$tttt moving visual fields, such as an inflection, 

"t" 5 CI d: {d J; ^ , «k 9 3^^^^ A fluorescent observation can be performed. 

(Otsh 5 0 Moreover, the irregularity of a strong 

distribution can be more made few by irradiating 

a light from 2 places. 

[0 0 6 5] [0065] 

(^3(DMM<DMM) EllOfi (The 3rd. embodiment) Fig. 10 shows the 

*%W<D% 3 <D^M(DBM^$d principal part in the 3rd embodiment of this 

Yf 5 HeMM &^1"o ^ 3 <DHiS invention. 

<DJ&1&ltf£ 2 (DM1&<DM1&lz.io The zoom-lens system 82 to which the 3rd 

V^T, 5"f h#"f K6 1 (DfciQ embodiment serves as function of 2 optical 

\£<DWHZ. 2 oco^tm^Jx©^ radiation means in front of the end surface of a 

il§£rH&<5X— A Vl/X~& 8 2 light guide 61 in a 2nd embodiment is arranged. 

ri s EHB$Jx, Wz-ft^fD— ]f<D For example, that lens of one is made 

u^XjiJE 1111^-8 3 -C-t©3t movable in that direction of an optical axis by 

tt;£fafclMtopriBl£L"CI^*o the piezo-electric element 83. 



[0 0 6 6] [0066] 

■tit, ^-Y $ Vlf^V h d— And, a piezo-electric element 83 is driven via 

7 1 3 Jiit tJ lIlTFLft^jEEIt^ the piezo-electric-element drive circuit not 

-f-SEIblEl8&&fl' LTJEfcSH 5 - 8 illustrated by the timing controller 13. 

3£rHi!]L, X-AuyXj8 It is made to change the angle which expands 
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2 \Z. X Sfig^SrfifcBB UTttJW and radiates the illumination light by the zoom- 

J: 9 (CUT lens system 82. 

[0 0 6 7] [0067] 

-t LT, ii^SI^£>£M^;i*tL And, when a fluorescent observation is chosen 

T^3tll^2riii^ Lfc^-n H to the case of a usual observation, a lens is 

-fit, JEfl;*^ 8 3^ct D u^X moved by the piezo-electric element 83, it 

£r^lb LTct 9 teH UTffiM3fe expands more, and an illumination light is 

^tHlti-5o Z(Dm^. "7^-7 radiated. 

7 4 (c J: 5 fi^Tt^r^^ hX/^f In this case, the breadth angle of the light at 

K6 1 05fc^®A>^ffitt1~5^ the time of radiating a laser light from the end 

<D%(Dfcti^ 9 M U:*t U tf surface of a light guide 61 is set as more to the 

yt%7 4 K6 1 co^feS® breadth angle of the light at the time of radiating 

^fe ttiW"i"5BRro3tO/£^ 5 ft white light by the lamp 74 from the end surface 

£^tlW±{-l££LT^5o of a light guide 61. 

[0 0 6 8] [0068] 

w <D X o teffiffc\z.-$- % Zt\^X Even when it does not operate an inflection etc. 

oT, iISSI^W^If^#iflSri> by setting as the condition of a fluorescent 

fe^5tft^ro^fl|jc|S:^i"S w observation from the condition of the visual field 

k\z&*), %$&^<D$k\ / E%:'rit> of a usual observation by making such a 

4<tt, (^^±$13^^^ component, the fluorescent observation to the 

$HZtt-fZ>%:ytWl^tii p!hBIC<C part of the majority within a visual field can be 

5 0 performed. 

[0 0 6 9] [0069] 

#*3, ^ftllfgtfJtfcl&T-fiS b In addition, in the state of a fluorescent 

tX-AU^XiS 2(7)!^> / X observation, lens' condition of the zoom-lens 

tt^£i£H"^fg(-i££LTt& system 82 may be set up alterable further. 

t\ -^UT, Hct^H,^ LJ: 5 i: And, when the fluorescent part which it is 

iSH£d 5 IS,!l?ro^ ^iffl^fcS going to observe is in the centre side of a visual 

^^{^^(D^tL^^ts^^M field, it may be made to narrow down the 

l£fl8ltt5B£r$£ 5 <£ Sl^L-Cfc irradiation range to the centre side containing 

Av\ **Dfi^«^*fL that part. 

T^3fc^^£rfrV\ J: 9 f££B(£ Moreover, a fluorescent observation is 
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£3fc«f£i^&?TV*fcl>4&'g-Kf4 performed to the whole region at first. 

: Z<DMtiL%UW<D< : P£:W\z.WLfc The fluorescent amount of incidence is 

LT^ O&ffcSr^trt^HBSKiflB enlarged and it may enable it to perform a more 

tttSIS^^'S Z t fCfc K> x ^3fc exact diagnosis by narrowing down the 

A&fik2r;k# < LTJ; DaEfltft irradiation range to the centre side which sets 

BlBrSrfT 0 Z. t i«T*# -5 «t 5 IC that part to the centre side of a visual field, and 

ltt^l\ includes that part to perform a fluorescent 

observation etc. in detail. 

[0 0 7 0] [0070] 

o£ 0 , ^kytWL^&^k'altZ.ltW) In other words, in the case of a fluorescent 

fi3fc©flMttfill$:3E5E1"3#a observation, means to change the irradiation 

£rff2£jc UT t Hv\, range of excitation light may be formed. 

[0 0 7 1] [0071] 

011 IZ&WW&ftl-o Z<D% Fig. 11 shows a modification. 

T&WZtiX—l* 8 2<D In this modification, the liquid-crystal lens 85 is 

iXk> 9 (wl^S u- 8 5 £rI£B arranged instead of the zoom-lens system 82. 

U ■*?&8 6<D^J££7^n ^ It is made to apply the voltage of a cell 86 via 

7£^LTEp#n-f <5 an analogue switch 87. 

i5tl,tl^ 0 r^T^-n^ This analogue switch 87 is controlled by the 

^yf 8 7(i^^'$>'^'=>' timing controller 13. 

So 

[0 0 7 2] [0072] 

r toWbWZ i> , u >X 8 Also in this modification, the variable control of 

5 (Dm^r^-^MM^ LT, ii the refractive index of the liquid-crystal lens 85 

tt«fi<&*£-K*r L TltftflifPl is performed. 

£tj!#^ LfcHrcHdte, ct "9 $£H When a fluorescent observation is chosen to 

L."Cfil9j3fe£rlijtt't*<5o the case of a usual observation, it expands 

more and an illumination light is radiated. 

[0 0 7 3] [0073] 

#"Jx.f2\ ii^ft^O*tli"CfiSE For example, in this condition, the refractive 

iH u 8 5 fcflSJE SrEOflP Lft index of the liquid-crystal lens 85 is small in the 
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V'^is'C, w<7?Jbt^T*{i?SM ^ condition of not applying a voltage on the 

>XS 5<7?@#T^li/h£ < , i±l liquid-crystal lens 85 in the state of a usual 

&i-Z>m<D?t(njj;fr<9fS\Z'b£ observation. 

&%^&<DWi'k\^\ZT-)r Although the breadth angle of the light at the 

u . if 7-4 y*5~ 8 7 3r O N l£ L T time of radiating is small, the refractive index of 

$B B B^>X8 5l:ii8 6©i the liquid-crystal lens 85 is enlarged by 

BESrEPAD-f 5 Zb^XV j$J| u performing an analogue switch 87 at ON in the 

5 CDJSiff^?r±# < L, case of a fluorescent observation, and applying 

ffilf 1"5l£<E>3fc0)jfi;2& s the voltage of a cell 86 on the liquid-crystal lens 

# < i~Z>° 85. The breadth angle of the light at the time of 

radiating is enlarged. 

[0 0 7 4] [0074] 

4 <DMM(DBWi) Hi 2(2 (The 4th embodiment) Fig. 12 shows 

&WM<DWi 4 <DMM(DBM<D-W: fluorescent observation apparatus 1D of the 4th 

JtW&'^W. 1 D £^1" 0 ^ <D& embodiment of this invention. 
JtW&'&W. 1 Dfi#|;i(;£*l! 1 \Z This fluorescent observation apparatus 1D 

7F~t1& 1 <DMM<DMM\^ is v> provides a channel 90 in an endoscope 2 in the 

t, F*3$iH 2 \z.^-^y^jv 9 0 1st embodiment shown, for example, in Fig. 1. 

Srlxtt, r (D^-^r y^-jv 9 0 l*l The auxiliary excitation-light light-guide probe 

9 1 91 is passed through in this channel 90. 
£rJfiiiL, ^ <Dffityifih&%M% In other words, excitation light are supplied 

— y 9 1 ©IS> o£ O^fc from the base end of this auxiliary excitation- 

A!-hHfc(cfi£ b{zm<DB)&Rlft. light-guide probe 91, and still another light 

M 9 2 L"T^ source for excitation 92 in a light-incidence end. 

So 

[0 0 7 5] [0075] 

w <£ffitbJii^3fc^t 7° o -7*9 A curved part 93 is provided near the end of this 

1 (D&SjffittiifilCte^&gR 9 3^ auxiliary excitation-light light-guide probe 91. 
fxtt^it, /^olftUjftigft'gft And the curvature drive part 94 which 

7°n — y' 9 1 wSS#J(^{i^ (O performs electrically the curvature drive of this 

Mgtf 9 3 Zm^&Jlzm&mWj curved part 93 is provided in the base-end side 

-?Z>M&mW)$V> 9 4 ^12 H bti of the auxiliary excitation-light light-guide probe 

TVN£ 0 91. 
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► OERWEffF 



[0 0 7 6] 



[0076] 



~£.tz, ^JtW^faWlkW: 8 12 = Moreover, the fluorescent image processor 8 is 

> fa. — ? 9 5 ZlfrLXM&ffl connected to the curvature control part 96 via a 

ffltt9'6lCftR$ft*. ^^t°a. computer 95. 

— ^95 fi^TtS^C^t LTI A computer 95 performs an image processing 

ife#yi&?TV\ ffi^UfDftfeZ to a fluorescent image. 

7Fi-$MiL%tfitii-fZ>t, j$A$J A detection of the part which shows the 

-$pg|5 9 6 (w^iJWf ■^r^xt 'O ^ M characteristic of a disease part sends a control 

&mW}& 9 4 £r!M UXr^ft^FR signal to the curvature control part 96. 

9 3<D$&jjfaRXfW ft^Srfftl The curvature drive part 94 is driven and the 

^^IfPfD^tt^TF-t-^i curvature direction and the curvature angle of a 

LXM&ytftM 9 2 (DMh& curved part 93 are controlled. 

SfeSrflSatL, <fc 9 jEStl^^O The excitation light of the excitation-light light 

WJSrff 5 ^ <t /J S "C# 5 J; 9 Id source 92 are irradiated to the part which shows 

L T V ^ -5 o the characteristic of a disease part. 



~£tz, HI 1 idfeV'T, I. I. Moreover, I.I. control means 12 is not provided 

M3M£ 1 2 £I£ttTWc£V\ in Fig. 1. 

^:(D^(D%j^\-tm 1 \z.tf1t<D t> Other components are the same as that of a 

t W\&X-fo 9 % ^fc^OftilWff showing-in Fig. 1 basis. 
m 1 tf^JS^fi t % if P Moreover other effects have the almost same 

^W^^^^^i-^o effect as a 1st embodiment. 

[0 0 7 8] [0078] 

{% 5 OiiWii) &^|g (The 5th embodiment) The 5th embodiment of 

W<DW, 5 <nMM<DBW-%:M 1 3 this invention is explained with reference to Fig. 

RXfM 1 4 £#sb LTtfc^f 13 and 14 below. 

-5c H 1 3 Hrt^©5fe«lfl5 2 Fig. 13 shows near the point 29 of an 

9 H0i t^iSiO- rP?:^ endoscope, and a part of light source device. 
U 01 4 fi3feitffi®(7)]E®II15r Fig. 14 shows the front elevation of an end 

^i" 0 surface. 

[0 0 7 9] [0079] 



It enables it to distinguish a disease more 
correctly. 



[0 0 7 7] 



[0077] 
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QKm^J Kl0 1©i 
1 0 2, 1 0 3 SrSUft-C-a&ttT 



If it expands and the irradiation range is 
extended to each above-mentioned 
embodiment when the output of the light source 
for excitation is small, strength per unit area of 
excitation light will become small. 

S/N of the fluorescent image obtained may 
become small. 

This embodiment is a thing corresponding to 
this, and has provided 2 excitation-light light 
guides 102 and 103 other than the light guide 
for white light 101 with another body in the 
endoscope in this embodiment. 



[0 0 8 0] 

3 3aV*f«U^X3 2<Dm*_ 
tfJbTfcafift7>f htfJ Kl 
0 2,1 0 3<Dftffi®£Ic«U 

yXl 0 4, 1 0 

0 6{RiJ{CtB*fi- 

5o 



[0080] 

And, in a point 29, it is the image guide 33 and 
the objective lens 32 which were arranged near 
the centre, for example, the end surface of the 
excitation-light light guides 102 and 103 is 
arranged vertically. 

It respectively radiates to the front 
observation part 106 side via the opposing 
excitation-light illumination lenses 104 and 105. 



[0 0 8 1] 

HI 1 4 o\z.%mwX 

Lit) afejfeiiuyxi o 6 
iftv^n o 7 tmmz 



[0081] 

As shown in Fig. 14, the white flicker dawn lens 
106 and the channel 107 are arranged on the 
both sides of an objective lens 32 (the end 
surface of the light guide for white light 101 was 
opposed). 



[0 0 8 2] 



[0082] 

Moreover, the edge-part side of 2 excitation- 
light light guides 102 and 103 passed through in 
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#4 K 1 0 2 , 103 cDffigflil the light-guide cable is done as the excitation- 
It, K 1 0 light light-guide connector 111 which separated 
l(D^%-t $ t ftM. LT 2 5)>:gq with the connector of the light guide for white 
Wi&JtvJ Y%<< Kl 0 2, 1 light 101, and unified 2 excitation-light light 

0 3 Sr— WbtfcM3t7^r h guides 102 and 103. 

% 4 Y^^tf 1 1 1 1£ LT> And this excitation-light light-guide connector 

d (Dm&% 7 4 K= 1 1 1 is fixed at the end of a plunger 1 1 2. 

1 1 l(4/7>^t 11 By sending a control signal to the plunger 

2 @££tu 7°y>i/ drive circuit 113, it is vertically made movable 

^mWiW 1 1 3 JcMlf via the plunger 112. 
mzZb^XV, zfy^i^^ 1 

[0 0 8 3] [0083] 

H&Sft?^ Y%<< Y^^V $ 1 The lens 116 which condenses the laser-light- 

1 1 fcfttfn LXEbl&ytbteZ) \s source part 115 which generates the laser light 
— fyt&%±-t% L — ~fytM%V> which opposes the excitation-light light-guide 

1 1 5JkXf-1:<DU— tfyt&Myt connector 111, and forms excitation light, and 

tSl^^Xi 1 6 t frWW- 1 1 its laser light is attached in the frame 1 17. 

7 t£® <9 ttttTfc <3 , -fy"y f y When not driving a plunger 112, it is set up so 

til 2&I?!!iLfcv*SHH;:(4 that the end face of one excitation-light light 

•^C05c$4±(-— ^(DBBtfty-i guide 102 may position on that optical axis. 

htf-J Kl 02 OjftBntfSffiBi' When driving a plunger 112 in this condition, 

6 <fc 5 {w!3:j£$ti % w<D#£|g"C the excitation-light light-guide connector 111 is 

~fy*si/\ 1 l 2%mW}LtzW! moved to that optical axis and above and 

^\z.\t^:(D%^ t tt^t"5±^ orthogonal. On an optical axis, it has set up so 

[H.£J9)jfi3fe7 ^- b tf.'T b' P.^ 9 that the end face of another excitation-light light 

* 1 1 1 £#E!] LTftttLhKfi guide 103 may position. 

[0 0 8 4] [0084] 

?£3o s _hT^|o](^^l^ LTlEul In addition, the range irradiated by expanding 

Lfc2o©faS^tfiS^uvXi vertically with 2 excitation-light illumination 
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0 4, 1 0 5 Ci 0±T^fS]^ lenses 104 and 105 which were separated 

l£&B L"CflS£t$ tiS^fflttS-fe vertically and arranged is made larger than the 

3tfi8 W H'X l 0 6 J; 9 ±T range irradiated by expanding vertically with the 

^IfijmtfcM LTflB#t§ Jx5©iB white-light illumination lens 106. 



10 0 8 5] 

114KJ:!J, 
2 (Xttl 0 3) (CAt-f£tv5 
Lt, Ull 3(^1-«t 0\Z.&Ht 

mmmmftx-b. wi o 
& t tt o o , 

^^^f 1 1 4&»f£1-5„ 



[0085] 

In this embodiment, by it, an operator performs 
a fluorescent observation, as incidence of the 
excitation light is performed to one excitation- 
light light guide 102 (or 103) by the selector 
switch 114. 

And, if a projection etc. exists at the 
observation part 106 also as for fluorescent 
observation within the limits as shown in Fig. 
13, it will become the shadow which excitation 
light stop reaching for that projection. 

Moreover, fluorescent diagnosis will become 
impossible if the part 107 which irradiation 
strength becomes small from the other part 
exists. However, in such a case, a selector 
switch 1 1 4 is operated. 



[0 0 8 6] 

%=7 4 Kl 0 3 (Xttl 

0 2) \cmm%:frA!ft£tiZ>£ 

1 o 7 izttLxmmyt&mstt-t 



[0086] 

Incidence of the excitation light comes to be 
performed to another excitation-light light guide 
103 (or 102) by this operation. 

Fluorescent diagnosis can be performed 
because excitation light can be irradiated to the 
part 107 which becomes an above-mentioned 
shadow etc. 



[0 0 8 7] [0087] 

tt&y &M1&<Dl&1&iX'telBb&yt In addition, the component which moves the 

7^f F 134 K = ^ 9 9 1 1 l£ excitation-light light-guide connector 1 1 1 in this 

^l!]^5#fj£"C'ffcPJ?Lfc#, % embodiment explained. 
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7 &3£IM~5«J5JcK: However, it is clear that you may make the 

LTt^i/^itt^^^tfe component which moves the frame 7 at the side 

5, Z<Dm$.Vi>Wl¥£<DftRR of a light source. 

Xl^^z^^^^o It has the effect and the effect with the same 

said of this component. 

[0 0 8 8] [0088] 

-fc*5* ±&<D&M1fcWX*te*J$L In addition, each above-mentioned example 

^^T^ii^^W/cfe^efe explained that it illuminated by white light for a 

3te"T?S5Wi"5 <hf&^ L/c#\ -t usual observation in a visualisation area. 

(Ditt> K) (R) , ^ (G) However, instead, also in the case of surface 

XU 5 * (B) ^£)3oO?fc§:J$ sequential flicker dawn sequentially illuminated 

©fiBW3t-CJ0lftflaW^5E)0Hfc with the illumination light of three wavelength 

3teJ8E©»-&fct>BJE'C#So ranges, such as red (R), green (G), and blue 

&4b\ ±Jfi©*HlS©^1!8*fS: (B), it is applicable. 

pB^^J^'Cffl.^-'n fciiS^LT In addition, the embodiment comprised by 

Mf&&tiZ)MM<DMWi^Fi)# : % performing combining each above-mentioned 

VftizJ^ir&o embodiment etc. in a partial degree etc. 

belongs to this invention. 

[0 0 8 9] [0089] 



[#IB] [Additional remark] 

1 . fi£7fc£f£i£-t-5 fife^ffl 1. It has the light guide for white light which 
7>T htfj Ki, JibjKft£::f£i£ transmits white light, and the light guide for 
i~5JSt)^3feffi 7 -Y h jS4 Yhs excitation light which transmits excitation light. 

£JT L y.MfoW&fyK.£& - In _ the ..fluorescent observation apparatus 

^^^rH^t" Sfc^iS^^itC: which observes a fluorescence in the living 
ioV^T, luf£®J^^; ; SrStjf2&'fe body perendoscopically, excitation-light 
Jt£ 9 fcS£H[LTfi8lti"5Slfi irradiation means to diffuse and irradiate 
3tffiW^S:&Ifcttfcw£*#1ft above-mentioned excitation light from above- 
<fc i" 5 ^TtH^^iio mentioned white light was provided. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 
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[0 0 9 0] 

2. mftmmmz&ftftvikft 



[0090] 

2. In the fluorescent observation apparatus 
which observes a fluorescence in the living 
body perendoscopically, the in-vivo diffusion of 
white light which irradiates from the light guide 
for white light which transmits white light, the 
light guide for excitation light which transmits 
excitation light via an endoscope, and the 
above-mentioned light guide for white light is 
performed via an endoscope. 
The in-vivo diffusion of illumination means for 
white light to irradiate, and the excitation light 
which irradiate from the above-mentioned light 
guide for excitation light is performed. 

Illumination means for excitation light to 
irradiate, and above-mentioned illumination 
means for excitation light have an effect which 
extends a light wide-angle from illumination 
means for white light. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 



[0 0 9 1] 



[0091] 

3. In the fluorescent observation apparatus 
which observes a fluorescence in the living 
body perendoscopically, it has the light source 
which switches over and irradiates white light or 
excitation light, the light guide which transmit 
the light of an above-mentioned light source, 
the illumination lens for white light and the 
illumination lens for the excitation light which 
were arranged at the end of an endoscope, and 
means to vary an irradiation angle 
synchronising with selection of white light of an 
above-mentioned light source, and excitation 
light. 
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Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 9 2] [0092] 

4. Ilrt&fttt(::£ttrt©:g3te 4. in the fluorescent observation apparatus 
£fe^i~5^3fclSi^!£{l^:kV^ which observes a fluorescence in the living 
t\ ffi&foffiMfolzfaMZtilt body perendoscopically, it can pass through to 

S7<4 YiS^ Y bfeWt&tiZW, 1 the 1st pumping source connected with the light 
<DW]&%Wkb „ fufEiftlSli^^ guide built in the above-mentioned endoscope, 
^^/W£}fffipr#§"C* $fc$$M9J and the channel of an above-mentioned 
U:j$AtiMft Z^i* TbitJv— rf endoscope, and an above-mentioned 
b, SMBftT'n — 7h1&8t£in fluorescent image is processed with the 2nd 
&W,2(DW3>&ytMb * it^i!^ pumping source connected with the optical 
& & J&i- b ^JtWikfaM^W probe which has a curvature mechanism in an 
b, fiiriE£)fc®ife£$&3IU fu end side, and an above-mentioned optical 
fS^tyn— ~7<D$& £rft!ij^i"5 probe, and the fluorescent image processor 
f&JPgR <?r t £r#ft 1" which generates a fluorescent image. 

Zl&ytM&MWo It has the control part which controls the 

inflection of an above-mentioned optical probe. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 9 3] [0093] 

5. Mrtllil^iC^&faco^^ 5. In the fluorescent observation apparatus 
SrH^-f b&^MM^tfciS^ which observes a fluorescence in the living 
T, WiErtSI$S£rtjK£ftfc^I body perendoscopically, it has the several light 
^(DyJ YJS^ Vb, fifo&ytM guide built in the above-mentioned endoscope, 
b, mt^Bj^^tMt^b^^t^M a pumping source, and means which performs 
fcfft^mz&^yJ btfJ K selectively the light-guide of the light from an 
l3)tt5^^j|o:i: £ above-mentioned pumping source to these light 
**i1-a*tt«*fflfc guides. 

Fluorescent observation apparatus 
characterised by the above-mentioned. 

[0 0 9 4] [0094] 

6. f+lB2fc:j3^-C\ HaiESE 6. In the additional remark 2, the above- 
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7. f*lE6U:33l*-C» 



[0 0 9 5] 

9. ttfS8 ^js^T, BufSlfitfe: 
*B#W:u>X, if 

'10. WIS 3 fc*5l>T, Bttft 

zmt-t sftii 2 o©js*ta 

1 1. ttfB3fc:|3l*T, j&ffft 

1 2. ttf2 1 1 K&V^T, X- 
ivSMflfil'^X, sfcVMifcAu 



mentioned light guide for excitation light is 
arranged on the central part of the light guide 
for white light. 

7. In additional remark 6, above-mentioned 
illumination means for excitation light is formed 
on the centre section of an illumination lens as 
common as illumination means for white light. 

The curvature of a centre section is large 
compared with a peripheral part. 

8. In additional remark 1 , it has the diffusion 
member which diffuses a light in the point of the 
above-mentioned light guide for excitation light. 

[0095] 

9. In additional remark 8, an above-mentioned 
diffusion member is a lens, a diffuser lens, or a 
hologram lens. 

10. In additional remark 3, means to vary an 
irradiation angle is formed by selection of the 
lens with which 2 irradiation angles are 
different. 

11. In additional remark 3, means to vary an 
irradiation angle is formed by the zoom 
mechanism. 

12. In additional remark 11, a zoom 
mechanism is a lens or a liquid-crystal lens. 



[0 0 9 6] 



[0096] 



[3BWO«l*] [EFFECT OF THE INVENTION] 

SX^'j&^ti X o \z.1&%ffi\z. Xfi As described above, according to this invention, 

tf, &&%%: J iR'&1~ fi-fe^ffi it has the light guide for white light which 

7 4 K<t. J$j£2:)fc£:'f5j£ transmits white light, and the light guide for 
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i'Zlsbf&ytffly'f btf-l K k , excitation light which transmits excitation light. 
3r^U &fy^M^\^W-ti(D In the fluorescent observation apparatus 

^.%^^M-f^>^%^M^.M.\z. which observes a fluorescence in the living 

3oV % "C\ Mf£Ib332}fc£'ffrlE&£ body perendoscopically, the fluorescent 

yt£ 9 t>t£ffc LT^tti'-SJiiS observation to most parts can be performed, 

JtM%i¥-%k%sxftXl^Z>CDX\ even when it does not move visual fields, such 

&&yt<DTX-<DM%i%lft<Djz%fl as curvature operation, because excitation light 

-ft<DW$\zBb&Ht&Mflf'?% 5 can be irradiated to the area of most irradiation 

<DX\ ®&Wii'E^<D%Lm<D&m parts under white light, because excitation-light 

S:f?fcfc<T&*tt#0|flHfcK: irradiation means to diffuse and irradiate 

*ti"-5^3tli^^"5It^(c/ c f5o above-mentioned excitation light from above- 
mentioned white light is provided. 

[mffi<Dffim?mm [brief explanation of drawings] 



[Hi] [FIGURE 1] 

*%m<DWil(DnM<DWm(D-% The block diagram showing the fluorescent 

M^ifWifr^^fi^ entire observation apparatus of the 1st 

i» embodiment of this invention. 

[02] [FIGURE 2] 

fife^.RlflE&S3te£$,IJi~53fe The diagram showing the optical-system part 

^^t^ftteTF-tMo which irradiates white light and excitation light. 

[03] [FIGURE 3] 

0 2 (OA- A' WffiMMo A-A' sectional view taken on the line in FIG. of 

Fig. 2. 

[04] [FIGURE 4] 

% 1 <bWfo<T>W&<r)% 1 W&W The diagram showing the optical-system part 

ictei-j h'tDftiffifr which irradiates white light and excitation light 

&fi£3te&tWaSft&fla*N-5 from the. end of a light guide in the 1st 

3fe3*^$B#S:^1"E). modification of a 1st embodiment. 

[0 5] [FIGURE 5] 
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9Sl<DMM<DMWt<Of£2ffl&&\ The diagram showing the optical-system part 

{ctetf Yi3<4 Y<D%$kfr which irradiates white light and excitation light 

befe3tefttfafi#*JSfrf5 from the end of a light guide in the 2nd 

)t^^^^?r^i"[3o modification of a 1st embodiment. 

[B6] [FIGURE 6] 

%\<b%1fc<nWfe<r)%ZWfoty\ The diagram showing the optical-system part 

-|c*Jft5 5-< Y<D%$kfr which irradiates white light and excitation light 

b&&ytRWm&3t*m%tirZ> from the end of a light guide in the 3rd 

}fc^^pR#£:7iH~l2lo modification of a 1st embodiment. 

[HI 7] [FIGURE 7] 

&&&<Dfti2<DM't&<OJ&1&\Zio The diagram showing the point of an 

ft &fa&&<D$Gti&1$R'(jytWlM. endoscope in the 2nd embodiment of this 

firoflSfifcSr^i'lIlo invention, and the component of a light source 

device. 

[18] [FIGURE 8] 

H7 (A) The front elevation of Fig. 7 (A). 

[B9] [FIGURE 9] 

M8(D^IWlUU : k^iWiLti1&^ The front elevation at the time of rotating the 

roiESHIo movable member of Fig. 8. 

[12110] [FIGURE 10] 

&5&W<D$&3(DM't&<Dft218zlz.$5 The diagram showing the optical-system part 

fifty 4 Y13<< K^^fi^bfi which irradiates white light and excitation light 

fe#RVafift&JB*t1"5#^ from the end of a light guide in the 3rd 

^pi5#£^"f~[i3o embodiment of this invention. 

[Ull] [FIGURE 11] 

% 3 <D^M<Dj&MV>$£J&$\\Zid The diagram showing the optical-system part 

Ct57^ htf^( KO^fe^^^bS which irradiates white light and excitation light 

^%RXfW^^%^M^ft%^ from the end of a light guide in the. modification 

rfrUft&TFirMo of the 3rd embodiment. 



99/11/01 



44/52 



(C) DERWENT 



JP10-225426-A 




DIRWEM? 



[Hll 2] [FIGURE 12] 

&%W<D$& 4 <DMM<DMWt<V£ The block diagram showing the fluorescent 

^t^U^.W.<D-k.W-^7^ir% J& entire observation apparatus of the 4th 

Hlo embodiment of this invention. 



[Ill 3] 



[FIGURE 13] 

The diagram showing the principal part of the 
illumination system of the 5th embodiment of 
this invention. 
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[FIGURE 14] 

The front elevation of the point of Fig. 13. 

[EXPLANATION OF DRAWING] 

I. .. Fluorescent Observation Apparatus 
2... Endoscope 

3... Light Source Device 

4... Image-Pick-up Adapter 

5... Usual Camera for Observation 

6... Fluorescent Camera for Observation 

7... CCU 

8... Fluorescent Image Processor 
9... Image Display Control 
10... Monitor 

II. .. Foot Switch 
13... Timing Controller 

21 ... Light Guide for White Light 
21b and 22b... Concave Surface Part 
22... Light Guide for Excitation Light 
24... Xenon Lamp 
25... Laser 

31... Illumination Lens 
32... Objective Lens 
33... Image Guide 
40, 47...CCD 
44... Rotation Filter 



99/11/01 



45/52 



(C) DERWENT 



JP10-225426-A 

4 6-1. I. 
[13] 




[mi 4] 



46... I.I. 
[FIGURE 3] 



[FIGURE 8] 



[FIGURE 9] 



[FIGURE 14] 
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[FIGURE 1] 
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[FIGURE 2] 



22b Curvature Diameter Rl 


24 Xenon Lamp 


21b Curvature Diameter R2 


25 Laser 




[04] [FIGURE 4] 




[0 5] [FIGURE 5] 
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[II 6] [FIGURE 6] 




[110] [FIGURE 10] 



83 Piezo-electric Element 
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[FIGURE 11] 
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[FIGURE 7] 
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[FIGURE 12] 



92 Light Source for Excitation 


9 Image Display Control 


96 Curved Control Part 


10 Monitor 


95 Computer 


11 Foot Switch 


41 Driver 


28 Driver 


8 Fluorescent Image Processor 


24 Xenon Lamp 


13 Timing Controller 


25 Laser 



99/11/01 



50/52 



(C) DERWENT 



5 



JP10-225426-A 




ft* 



—92 



.96 



wag 



95 



43 
42 

37- 

36 _ 



LI. 



it 



47 
•46 
45 



^44 



8 



gggj 

TT 



to 



try 



.... . i<*>7 



Cl 



T 
it 




[11 3] 



[FIGURE 13] 
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[0 0 2 9] ZnZticX"), MM3^CHe-C 
d 9 , *©*fi*4 4 2 n m*afi*ffl5'f HJtfW K 
2 2KW3tL4#4r!BWUTB3fera«***f 
*a^e>Hfltfl2H e-C d U— ifJtllJ:-5#€,7t4 4 2 
nmJ;9ft^&&CDg^£ttasSS£1-5©t\ CCD^Tt 
**Jtaa«ffl*> 7 6JwER*ftT^5lHlG7w/W^ 4 
4 Off 1 C07 y A*^ t m 2 »7 /W^ t T-JlS&iSftl UT 

[oo3o] h*l4v^, BniestfejtcoiaiigTt 

SS*t*O^SI5-Cf4S§< /i9 , #11, 480~520n 
m»«-Ctt*3tilME#a»4 9 » < * 5 C t feft-CV > 
5„ -7J, »2 7-r/u#SriiLfcjSftffl : «T?ttjE»fflffi 
t SSE Sfi t &* * Tiv ^«3taff t ft 9 w CO 
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[0 0 3 1 ] »jte«gfflJM7 6fcE!R3;h.-C^ 
51. I. 4 6fi N fftf£[Elte7^U? 4 4©fgl©7-< 

&£t#3$1-5/;:«>©'i>©-ei>'3, El^U^^77-r^7 

U T-f ? n^v^/i^u- h (WTMCPtl&fe) 

I. 4 6KJ:oT**«&3ihfc**rt»*BfcttCC 
D4 7lc§ : ft$;h,5 !> Sfc, £jtiG<fcftJI&(K©H;&H: 
1 . 1 . IMtf¥fk l 2 1 . M8¥ 

&12J4I. I. 4 6 VSrSJffllL, S^/i^-fV 

[0032] ^mmmmx-nm 2 i ? \zmm w 

>X3 1 iCfcrtSBbffijUfl^'f hJf-f K2 20^ttti^iffi 
t#i6|i-5DaB5»»2 2 bCftf^R lft/h$< (tft 
i£»i*#<) , w*UC*fL-cefeJfcJl7-f F2 1 

©)tffi!ttffitc2tlSrt-5Gflffig]5#2 1 b©ft^SR2li 

[0 0 3 3] * L"C, jS«atfl«»-?*tJ: 5 l-®Ji£#; 

h^f-f K2 2*»5>a4t*ix5Be)feO*iS, 
3t J: 0 t>4£M LTft^fWMteflMfr # 5 £ 5 K UfcFJjffi 

[0 0 3 4] &*3, B2tCi3V^, 4 Y * 4 

ti5i§£\ •?-©— SB^H^uyX 3 1 ©tp&SB©ft2£© 

[0 0 3 5] 0iJ^«S&iB3tffl7 K2 2«$tSgI 

«rfr*ii5§a$-fr, i^uyx3 1 ©^^©msas^ 

[0 0 3 6] *3IJ|cOJgjBT«7 1 

&&51S1R-C# 5 1 iifittliiettaftife&ttflUftftJl 
[0 0 3 7 ] yM/fyfll CO*- KiStR* 

©a* t immm^n o ttsgsras? Lfc*g-ctt. 7 * 
h^-r -yf- 1 1 ©t^iHR*^ yf-jcj: 9 iiffiisHfe©* 

[0 0 3 8] -7f, *- h'StR*-* s/fSrOFFIitfc 

9 . £ fefcawsas**^ y^oumcj: 9afltmfft»» 

[00 3 9] »fc*JEJtWJKj»©f^ffl*i»W1-5. 7 y 



hMyf 1 K»ft*>f y^fctftflsLfci^OF 

[004 0]-tu, roo^ffi-cii^f-try ^7^2 4 

[0 04 1 ] SW**lfctttttt*MfeV'i'X3 2l£j:oT 
K3 3©5feiSSI^«$n. *©&li<5:§ 
SftT&OgSEi 6<M©ttlfBlc:&i3l$*v I^VX3 6§ 
^UCCD3 9ir*£fc£;h,5 0 

[004 2] I©CCD3 9lCj;iJ)t^lft$tlTCC 

WIelK9$r^-tT*-^ 1 0fS*^Ji5 = **J, w© 
ii^a^co^(ct,u— f 2 5*»5>®jS)t^fcbW$ti.-C 
^50»\ Sfe^95)tlCJt»1-5 5§i^fcUtfji/j:5© 

u— tf 2 5©8trfc:$ btm2<D^3tffi^SaSLTefe.Ba. 
m ©ttttTtt r com 2 ©&3fctS 2 7 T* W-if 2 6 col)® 

[0043] .»«s?*pra3twfflwoTr«H!iu, ** 
^BfSrStf»-&-lil4, v if Y *4 yf- 1 l ©a^iSm* 

^co§3i9#x5r^1-5 1> ?^?V^=y|>D-7l 

[0 04 4] -tLT. K?^^<2 8I^J: l ?jffi)tS2 7 

A4 UiJ:9prBI)5 7-3 7 Sr^a-c^i-^filcKS-f- 

5„ r ©tfflg-m u— tf 2 5C0U— ?%v>3i-frWM%m . 

7 4 Y-tfJ K2 2(Cj;oTeig$n, 1SU>X3 1 © 

[0 0 4 5] RlW*ixfc*Kt-ei4S}ttr*fel„ ^r©* 
ftl4*tftU"VX3 2li«t9W^-^^ K3 3©5fe45s® 

Lt£^7 4 *f I . I. 4 6T-*ii|g£;h<fc&, 

CCD4 7l^»$Jx5. 

[0 0 4 6] :roccD4 7 (c«t 9 3t*«»*nr-S3t 
ic^m^nfc^, m^m^mm^9^Lx^~^ 1 

teBFl LT!»»M- 5 ©T-, efe)tlcj:5 a^®.^ffiRSW CD 
*\ a^^T-©m!l!?T-©*fJt J oS^lwTt5 a 
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[0047] r© «fc 5 C*H*©»ffilC ifttf, BSE* 

£4<, «3t««*flRI!:K*i-5riiwJ:D, *©«» 

if|III«©HWii«-C*, RRWor *itr*»!T# 5. 
[0 0 4 8] H4at/0 5t*+a£JU«©J:5fU-C l b 

u>-X5 l Id J: 5 £&T*7jH-J: 5 icfl « -CKB LTtHW 

m»a siHi 9 £< mat-*-*. 
[0049] as-mafi^?^ h^f-r K2 2(o%m 

ICfY 7=.— tf U^X 5 2tVWn 

^7 AUVXSrEffiU' rW-r ^ 7a-tVyX5 2i& 
l^»4*n U-^XiCi 9£»-C*-f J: 3 tcteBH UT 
W«U efe3tffl7-< K2 l©$fc48B5tf»P>liilt<* 

[00 5 0] El 6 (d^-f J; ldf!)x«ia 5 oM\z. 
%h\Z$kWi WX5 3 fcffigLTfc&Vv, ;:©*§£•»:: 

efe3t©!»WttiaJ:9 t>J£v*fiHfcfiilB**!8W-f 
6c Sot, r*ufc©«»w©»£-efc, an ©JOS© 

[0 0 5 1 ] 4*5, flsttfiB i ©*lfc©JBII*fc*s^T. 

H"X»#©i&****< Lrefe3t±9 ittBBL-ra 

J*-r5«ty{-K:^LTV>5^, Sf-ty ^7^/2 4©G 
gj£©£#9*UC*tU 2 5WV-- tf7troj£^tj 

#) h LTIrI 9 i 46 <fc 5 i-K5t LT 
r©£ ? t^Sft^-r^) fc, Bfifcfc&WfclSa* £ 
4^4 0 twTt 5«t, «W©*H««:ifiifi$*5 J: 5 4 
&ftl::4S::<!: J o4v\, 

[0 0 5 2] (f5 2 ©£«©»!») &lC#3SqS©?g 2 CO 
**©»»&BlH'f 6. B 7 4v » LH 8 tt**9!OJB 2 
©Jtlk©Jgtti::ft»K 117 (A) «jfeii»»«ja«r^ 
U H7 (B) tt3t«««©«jS*r* Lv H 8 1411 7 

(a) ©3ebbh**u a 9 ttia 8 o«as-c^raii«wr4r 

Illlb$tffc!R»"C©iEBBIfr*1-. 4*. Hi 7 (A) 14 
HI 8 ©B-B' SSrrEcO^JiT-Tjvfc 
[00 5 3] mi 03llt©»flSTttefe«*ei»i-5 a 

Yn-i F2 2 tam'hr&rttzvittK xm&vrm 

"CM4&ifi©7-< K6 1 &fflV>/ifc©T?fc6;, 

[00 54] #HJ£©^J!B©i*)«$»iia 1 ©I*l«tt2 IC 
fc^T, &6?tffi7-f K#-T K2 1 ,!:®&i?t££i£--f 5 
S(i)BJtffl7>r hJCM" K2 2©*flg*Jfcfe6*jiD©7-<' h 
Jtf-f K6 1 t U *»oife«aS2 9^17 (A) (CtfiTJ; 



5 l£5fcSgl2## 2 9 a t r ©£*£»*# 2 9 a tCSt L > 
@lb§^T, Jt^UyX3 2 a tSfiftfflflS^W^X 

6 2i*iUfl!89?l'>'X6 3#fc«m»*&;hfc*TlMM* 
2 9 b t U rcOpIfjSRtf 2 9 b£@Eb-t6le]«i$H»6 

[0 0 5 5] 6fe)tfflflSWU'^X6 2 t»3tfflBRW^^ 

X6 3 ti-zmi'yx-nwtf&zti, fromytmmmi-'^x 

uvX6 2®^!EHI«J;9 tS<> «fot 4 9 &R 

[oo56] @7 (a) &tfH8©4 nmm^^ 

X3 2 att«t»*JCKB3*i, ^©ftfc-ry-SW K3 
3#EB3il, 7-f htf'f K6 1 liii*|S]c0 2@^flcK 
fi^Hs *fc^ibgPtt2 9 blwfclt6^SE2ffiBlT©7W 
hJlf-f K6 l©5feJaE{c»i^i-5 2BBfKefe3tfflBaW 
UVX6 2#R(7T$>5„ 

[0057] H8©tt!i*»e>^r»a*r2 9 bSria 

liS9gB2ffi^f0 7-r l-tf'C K6 1 ©JfeiSffifc^^i-?, 2 

ffljjfiaofiajs Raw i^X6 3<ssr»*-c*>6. 
[0 0 5 8] $fj(c: v ^©^m^l-ii^^v^/ue 5*s 

Ritrfe9, r©^^^/u6 sir^-rs «iiba5«-2 

9 blif4P53DM*©ft?L6 6 #RttT*>5. r©ft?L6 6 
f4B8©tt»*>feSfSA*ia»Ufc»^-K:t>, ft?L6 6 
li^-ry^/ve 5©jfe«8^lfflp-t-6 J: 5^UTvn5. 

[0 0 5 9] *7t> pTSIjgW 2 9 b fil4«BJx.J4*^.a^ 
©t"^6 7#5fcffigp*#:2 9 afflij©RTOHSr»l-?lffl 

n« =^^6 8|c:5!Ei-iESE®S6©|Bi#S:^3Ei-6C tl^ 

£9, naitt«tiBor^»ffl«-2 9 bSri5]»enii$-* 

H8«V^4H9©ttttKR3e-C#5 J: 5ICLTV^5. 
[0 0 6 0] w©3-f/W6 8»4y-K«l4:^LTH*L 
4v^-f/HB»le]KKS«sn, r © = -f /HB»@ISf4 
*y^aVhB-5 l 3»c:J:9«d«l$tl6o 

9, «*r«£©»a-fctt. @7 (a) xi4H 8 ©^ffitc 
r^$jxtj3 9 , *jta«^a^*ixfc»&K.n=i-r/i' 

»Ie1S«^^UT3^/U6 8lciS4|6]#©itM«g1t«rfliJL 
TH9©^ffilClRSt- 

[0061] **lt©»tt-ettr ©rtflwt©5'f 

K6 l^jfji$tvfc7'< h^V K-Jr-7*/H 7© 
= t^^ 1 8^«E$h.63t«lil$«6 9141217 (B) 

^t^o^itWsmrff^^ 7 it, zoytmrnryy? 
7 1 \z.mifc£ftzm®&&Rytimm.7 2 tmmitmit 

mt LTOW- >f^@7 3 4j>»fc«j«$*vrVN5. 4 
*5, 9>T h^W K6 U41ftf^»HE^4 < tl,^AgB©5fe 

4KSI5 J; 9 t>»#ffl-e2*a»e> 1 ^ic^Jxtv^,, 

[0062] m®m,&ftytmm9.7 2\t*-t/> i 7>? 

tet'0>y>7'7 4 i*©efe3tSr^3t1"5W^X7 5 t 
^WL, C©l^yX7 5 4riSyta63tf4w©UyX7 5 

vvX7 es.U'sjWii 7-7 7-c^W^n, 
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^<DS.^±m±(DUyX7 8^LT7-f K6 1 

c03tA$t*glCA!tt£;ft5 :) 

10 0 6 3] £fc, 1f^ia7 3 •fJtliW'— !f 
7t#-T K7 9£:frLT£i££;Jv ^1:^X8 0^ 
Lt;«U>X8 0lC*f|S]1"5 l^yX78^LT7^ 
K6 l©ftA#tffiU:Alt£tt<5. 

[0064] *iwi $7-7 7\t%i (Dnmw&mtm® 

fc**JCf4 K?-f'<2 8 l£«fc 9 jSa-C^i-ffilUcEUbK 
h#V K6 l |wS»3ti-5. *.*lfc<0»tBf4S5 1 ©3116© 

[0 0 6 5] (85 3 OXSQ^f) HI 1 0 (4*3695 ©3? 

3 osas«)»i»i£iiii"t5±»»«r*i-. $ 3 ©hjs©^ 
mit%2om]&<nMm\z&\<'T. 74 K6 i©& 

[0 0 6 6] -tLT, ^ -f ;y^>fD-7 1 3 I' J; 
9 Ufc^EEfltSI^SeBblElB&tf- UrJEm^T- 8 3 & 

[0 0 6 7] -t LT, LT*jfc*« 

7 4lci^Sfe)t4r7^ ^jtM K6 i0£MISa>&tUtt 

[0 0 6 8] zvi.5temf8.iz.irz~ ttiot, iiff 
J: 9, »*<fro*f^4:fTte*<Tfc, 8t5?rt©:*:g[S#© 
[0 0 6 9] Sfc, *jt**©«tBi-ei4Se>ic:x-Av 

>^8 2©U-^X«fll«r«K^«SIIttaL-CtAv^ 
icUTtAvv **BI4±*te»l,T£*«S«:fT 

SSiaSr&Sr fcfcj: 9. £ttAfcf&t*:# < LTJ:91E 
»fc»Wr&tT Pit 5 J: 9 I- UT 1>&V\, 
[0 0 7 0] 9 , *3fc«80>»*l£»4JBiB3fc0>IS.*t 

[oo7i] mi i \tm&m^7rs-t, zv>m&mx-\±x 



M8 6©t£Etr7tn^^ ^8 7 £r7>L"CPPJD"t" 
>;/=I>hn-7 l 3 IC.J: 9^$tL5„ 

[0072] rrosg^J-et,, ffifiwvxsswasf^ 
[0073] eui4\ a«««©«tt-ctt«a u>x8 

5 icEEEfcHUra LfcUvKSg-C-, ^ ©^T-liffi B a a l^X 

8 5»JffiJfr^fi/J>$< < ffl!ft-f5»R©*©j£#9fll4/h 
$V>i5, ^3ta^W4§^|CI4T-fa^W s/^8 7%0 
NICLTi&JlL-vXS 5lcl;?fe8 6W®JE$rPPADi- ^.r 
tlo:J;9fg^U'>-X8 5©IE#T^£*f < U mUHrZ 

[00 7 4] (14 © HJ6©J&ffiO 0 1 2 \t*&WC0%i 

4 omti&mmv%%.m.&%im. 1 D^^-t, 

•£=£B l DI4«*.tfH l lc*iH5 l ©0flfc©Jfc@{cjo^ 
x, rt8®mc^-v>#/i,9 o£&tt. :ofty^* 

9 0rt<CtS%S!lS^Jt7'n-X9 i &*?i§ U £©M 
IbiaiBJtiWJt^B -y 9 i cogflK oS 9 3fcAWMB»ci4 

[0075] r ©MSbJafi***^^ -y 9 i (Dfti&tt 

-^9 l ©S*S3«(c«rwrfftgl5 9 3 ^m^6*ll-«ft^ 

ift-f ^j^ftffiibSB9 4*sjs^e>Ht:v5. 
[0 0 7 6] Sfc. SJtBifeteffiKBSJi-ayfa-^ 

5 t . ^ftffiiJW2l5 9 6 |ctMffKS4-$r 
it 9 , dbBBin 9 4 %mW) 9 3 (75^ttt*[S] 

ISie%%8K 9 2 O0jiB5t^!?.tt L, i 9 jE*«i#!*©!M 
SiJ^rfT j:i ^-Cf 5 i 9 Id LTlr 
[0 0 7 7] Hllc*3^T. I. I. mffl 

[0 0 7 8] dB5 0Htt^ffi) ftl^«n<D|R50 
3MtO»tt4:Bll 3&VBl4 4r#S8LTl»W-f*. 0 
1 3 ttrtflMtOfttttt 2 9ftifitJtilia$«0-»** 
L> Hi 4f45t*gBwiESiaSr^o 
[0079] ±aco*3lit«»ffl|tiiitL, »iBffl3t«<0 

«e3t©*ttaasfc 9 ©3ftflras/h$ < 4 9 , 

*M«fe« S /N *5/h $ < « o t U * 5 5„ 

owm* ztiizttis Ltzh cor-, *nmowtmz&rt 5 

I*)&&t?tt6£ 1 ftffl7'f K^-O'l 0 KDftfLlC, 2*« 
IS!lfi3t7W h^-T Kl 0 2, 1 0 3£!3iJft:-t-aS:lfT^ 
6. 

[008 0] UT. ftttft 2 9 T»4t«£.^iS»wEB* 
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Tiaftfi*?-f Kl 0 2, 1 0 3 cD$fcffiB£ES 

L, ^tt-etlJtlSj-fSISSiejtflB^WVXl 0 4, 10 5 

[00 8 1] 01 4|C^1-«t-;lC*t-feU>X3 2<D(1«I 
(CIS <efe*E5-f Kl 0 1 <D5fc«ra».:*f|6] L 

[0 0 8 2] Y1U K-7— 7Vw£fflt3fi$;h,rt: 

2*(D®)&%7'( htfj Kl 0 2. 1 0 3 WffigBfflJli, 
efeJfc/8 7-f Kl 0 l03*^^t»iLT2* 

©BS3fc5-f htf'f Kl 0 2, 1 0 3&-#teLfcBig 

k=»*** 1 1 iiclt, *>or©ae* 

7>f K = *** 1 1 1 147*7 ^+1 1 2»Jfc3Si 

uiHJtsft, y^yv^mwrnvsi 1 3 icmipig 

[0 0 8 3] afi)ft5W h*f-f Y**9 9\ 1 1 tStlfi) 
U-CJBJB3ti*5^— !f3t«r«±i-5V— 1 1 
5&tft<DU-1f3t*:*3te1-a ^1 1 6i«l 
1 7K©9ttri-C35U v 7 , 7>'v ! ^l 1 2£!3*9tJ)L&^ 
*&tli-t03tm±t-*©B]B3t5-f Kl 0 2 

1 1 2«rK»L7^*S-fctt-t«)3ttti:iB:*"r5±*fil 
KHifi3t7W htf-f K=>*:7# 1 1 l*»ShL"C*«l± 

«fc SteBMgLTVS,, 

[0 0 8 4] ±T*lRHCKIWUTBlltfc2O0 
IsbSytRg^v^Xi 0 4,1 0 5lcJ;t?±T*|fi]lctel5B 
LT«W*n5«HI4-e&*fflW^>Xl 06l:tO± 

[0085] *mm<oM&X'\m%\-i®mx'( »*■ 1 1 

4fcJ:9, Bfi3t*s— *©Bbfi*9-r hifW Kl 0 2 
(Xtt 10 3) MAW $ ft5 «fc 0 iC LT^itHiSSrff 
5= -tLT, Ell 3tC?jrf «t 5 l-S3tJt^®fflrtT?t,, 

tas^s*** < fcs«t 9 , isita&a^ffiiw 

»#«fc9 t>/h3<*oTL*?«#i 0 7#l¥ffi-f 5 

[00 8 6] £ OftflsfcfcJ: 9 , $tf5Q>W8tiL7 4 ^ # 
W Kl 0 3 (XI41 0 2) KlHifi3t*SAW*ix5J:5^ 

a o , miapw icfc i o 7 ic# uTjafiJttiBW 

[0 0 8 7] ***«3gffi-CttBfi3t5'f h#-f 

K = *?#l l 1 S:fWlii-5««-CIJiW %Kfl 

9 , w<o«i*-et>i5iaiof^fflxt«)!i»«:^-f s c 
[0 0 8 8] fcfc, ±ato#HJt«-cttT!raflB«-croiil 

«a*»fe*^afejfriHw-4-5 1 aaw tfcz>5, twit 



fc9lC# (R) , ft (G) StfW (B) ?©3o©$g 
S„ 

[008 9] mta 

l. 6fe3t4:ea61-4efe3tffl9-f HJtfW Kt, fflfift 
[0 0 9 0] 2. «rt»«ttlC5fefl:rt«>a3fe^«S1--5 

5fifeiffl7>f h^-r Kt, rtflmtr^u as^te 

Jfc K it If 5 ftUB Sr^o r t &#J8 1 1" 5 

[oo9i] 3. mftmttoKZ.&Pw&x&m&tz 

[0 0 9 2] 4 . art«««»cfl£flsrtoiS3t*r«!K-*-* 

JtffiifiR trttS L , ffSBJt 7° d — ?<om ft trMIM* 5 »J'# 
[0 0 9 3] 5. Srtttfil«)fc£fl:rt©£36%ttSH-'5 
7>f hXf-f Kt, a®3tjRt, eiJiej5lj)S3taS^5>©3tSr 

[0094] e. ^ie2icio^T, sfitaaigjtffl^'r k 
8. rauctj^r, fflfsaafijtffl?^ K7/-r Youm 

[0 0 9 5] 9 . 8 Idfe'V ">T, flUffittftSBWtt U V 
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12. tt?2l llCfcl^T, X-i^flHiU-VX, ^VMi 
[0 0 9 6] 

^(Oa3t^m^-r5*^®m^Slcfc^T, iWfBiiiigtt 
[0 2] efiJt*Vjafi*S:!BW1-*5t^*«^«:*f 



[0 3] 0 2<DA-A' 
[04] JKlOHJt(0»fR<0j(|l«»«»Ci3»tS9W h 

[05] £ l «^te«»Sg©^2^0i|lc:io^-57'i' h 
#£^1-00 

#£^1-0,, 

[07] *&wff>m2<Dgt&<DMmz&v5ft&m(D9t 

[18] @7 (A) (DiEffiH^ 



[0 9] 08ro"I!S)gW^151ibLfc«§-g-rojE®Hc 
[010] **9§©«3©3giS©»»C*Stt57>f h# 

£^-f0„ 

[011] »3©3Wt©»ftO«»«lCi8lt69'f h# 
«r*1-0 u 

[012] *&m(nm4<Dmm<r>rm<Dm%,®.mmw.?> 

[013] **ne«seM0!>*tte!M!X4>£S«B 
$:^-f-0. 

[014] 013 co5feSga5OiEffi0„ 

i -ttxaasa 

2 - Am* 

3- ytas^a 

6- $ft(aStlflij!M7 

7 - CCU 

8 •••ffttmfcMsjtt 

1 o-*=.* 

1 1 ■■■y-y h*-f yf- 

1 5 h n — 7 

2 l-eft*JB?-f htf-f K 
2 1b, 2 2 b-DflffiSS^ 

2 2-flg*ffl7>f YiSA K 
2 4-df-ty *S=7\S7" 

2 5-V— ^ 

3 1 -BB^V^X 
3 2---*J-^W>'X 
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